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Are the “Stepping Stone” to Faster 
Fire Fighting... 


You can't have a well balanced fire protection program without 
plenty of portable INDIAN FIRE PUMPS. 


A men can do a lot more work when he he: both hands free. 
Other types of extinguishers have to be carried about but an 
INDIAN slings right on the back. Uses only clear water, too ! 


Now is the time to check over your needs. Remember INDIANS last 
for years without maintenance. Many pumps bought way back 
in the 30's are still in service. 


For maximum fire fighting power at a minimum of cost — choose 
INDIAN FIRE PUMPS. There is nothing else “just as good.” 


1949 Ford chassis Boardman-Built 
Fire Fighter; 500 GPM, 2 stage pump- 
er by the city of Bentonville, 
Arkansas. It is equipped with an 
INDIAN FIRE PUMP. Built by The 
Boardman Co., Oklahoma City, Okla- 


All seams electric 
welded. No leakage. 
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With l-yd. standord bucket or bulldozer blade, the 

busy HO-5G builds and maintains access roads, 
clears away snow from roads, yards, landings. 


With interchangeable lift fork the tractor can be used 
for loading, unloading or carrying logs, stacking lum- 
ber, handling poles, pipes, etc. 


See how the multi-purpose tractor shovel 
mechanizes many forest jobs 


The versatile Allis-Chalmers HD-5G Tractor Shovel builds and 
maintains roads, dozes out or plows fire lanes, bunches toppings, 
clears out underbrush, ex- 
cavates and loads dirt and 
gravel, handles logs, does 
dozens of jobs with savings 
in labor and money. Be- eo 
saves equipment in- ‘ The HD-5G dirt and carries it to 
Chalmers industrial trac. of high-body trucks. 
tor dealer tell you more 
— and show you what the 
HD-5G can do for you, 
It clears out brush, bunches toppings, handles many 


clean-up and maintenance jobs in the woods. Rear- 
mounted winch adds to tractor's usefulness. 


RACTOR DIVISION . MILWAUKEE 1, U.S.A. 


The HD-5 has plenty of power (40 drawbar hp.) ond 
weight (11,250 ib. — bore tractor) for pulling fire 
plows, trucks, other equipment. 
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Qualifications of the District Ranger Position 


The cuties and responsibilities of the district ranger in the national forest 
organization have undergone a marked transition during the past dee- 
ade. He was largely a custodian in the early days of the Forest Service, 
but his present importance as a basie resource manager is increasingly 


evident, 


Present-day cvaluation of candidates for the position in- 


volves a careful appraisal of background, education, training, and 
experience in the light of this trend. 


To HELP MEASURE the caliber of the 
position of district ranger and to 
facilitate its classification, the chief 
of the Forest Service designated a 
group of individuals to appraise 
and deseribe the necessary qualifi- 
cations. Special attention was di- 
rected to the intangible aspects re- 
quired in contrast to the more tan- 
gible ones which are readily recog- 
nized, The group selected to make 
this study was composed of staff 
assistants in the Washington Office 
who had recently served as rangers 
and supervisors or in other respon- 
resource management 
Their backgrounds included 


sible posi- 
tions. 
a broad cross section of forest re- 
gions and different resource inter- 
ests. 

This article is the result of as- 
sembling and coordinating the 
statements and opinions of the nine 
members of the group. The follow- 
ing joint appraisal of less tangible 
aspects of the distriet ranger posi- 
tion, made by foresters closely as- 
sociated with it, may be of value to 
educators and prospective career 
foresters. No effort is made to dis- 
euss here the more well known, tan- 


1Bert Lexen, chairman, Forest Manage 
ment Research; K. D. Flock, Personnel 
Management; M. B. Bruce, Timber Man 
agement; C. T. Sullivan, Engineering; 
E. T. Williams, Forest Economies; K. W. 
Parker, Range Management; G. J. Gray, 
Operations; W. J. Stahl, Cooperative For- 
est Protection; B. L. Rasmussen, Fire 
Control. 


gible, classes of work for which the 
ranger is responsible, 


Qualifications 


The ranger is more than a for- 
estry technician. He is responsible 
for the wise handling of the timber, 
range, water, wildlife, and reerea- 
tion resources of his district. In 
the Forest Service organization he 
is a professional forester who is in 
continuous contact with the land, 
its problems, and the people closely 
associated with it. 

A ranger has three broad fields 
of responsibility, which may be 
briefly defined as follows: 

Ficld 1—Understand and be able 
to recognize what constitutes favor- 
able forest and associated resource 
conditions and the factors whieh 
affect such conditions. These factors 
may be ecological or social or both. 

Field II1.—Measure such factors 
affecting forest and associated re- 
source conditions, either in terms 
of specific units or by comparison 
with other and interpret 
these measurements in terms of 
eause and effect. 

Field I1].— Translate into action, 
within approved Service 
policy, the results of such measure- 


areas, 


Forest 


inents and observations, 
Descriptions of the ranger’s du- 
ties and responsibilities generally 
emphasize the third phase of the 
job, since activities associated with 
action may be described easily in 
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terms of volume and frequency. 
However, a ranger whose capabili- 
ties are limited to this narrow field 
and who is weak or lacking in the 
abilities described in T and IT can- 
not be considered fully capable of 
meeting the responsibilities of an 
average ranger district. ea- 
pacity would then appear to be 
semiprofessional rather than pro- 
fessional. 


Examples of Qualifications 


Specific examples of professional 
qualifications for the ranger posi- 
tion and their application to ad- 
ministrative responsibilities are 
given below. These examples refer 
to the more intangible abilities and 
duties that relate to the above-men- 
tioned three broad fields of respon- 
sibility. 


Field I 


1. Knowledge of systematic bot- 
any, which enables the ranger to 
identify hundreds of plant species 
that make up the complex of vege- 
tation found on national forests. 
Such knowledge is fundamental to 
observing and interpreting forest 
conditions. 

2. Understanding of plant ecol- 
ogy as a basis for management of 
both woodlands and grasslands. A 
knowledge of climate, geology, and 
soils is fundamental in this regard. 
An understanding of ecology is nee- 
essary in appraising or measuring 
such factors as site, site index, 
planting requirements, growth cal- 
culations, forage trends, watershed 
trends, and the like. 

3. Some knowledge of entomol- 
ogy, pathology, zoology, meteorolo- 
vy and associated sciences provides 
the breadth of understanding which 
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permits early recognition of impor- 
tant changes in resource conditions, 
insect infesta- 
unbalance in the 
wildlife population, deterioration 
or improvement of streamflow and 
rangeland. 

$4. Knowledge of forest econom- 
important qualification 
that enables exercise of considered 
judgment in the allocation of ex- 
penditures for national forest oper- 
ation, protection, and management 
on the basis of ‘‘best first,’’ or get- 
ting the greatest value per dollar 
spent. Also essential is a knowledge 
of growth and drain relationship, 
timber values, markets, stumpage 
prices, and local wood-using indus- 
tries. 

5. Familiarity with watershed 
values and their importance to the 
local and general economy of the 


such as disease or 


tions, fire danger, 


ies is an 


region. The ranger must be trained 
to recognize early indications of 
factors adversely affecting stream 
flow. 

6. Ability to recognize and eval- 
uate the social impact of forest re- 
source development, use, or deterio- 
ration. The ranger must be a leader 
in his community in obtaining de- 
sirable socio-economic conditions as 
they are affected by the forest and 
ifs resources, 

7. Knowledge of farm and ranch 
yperations. This is a requisite to 
managing national forest range use 
as an integral part of permittee 
ranch and farm operations 

8. Knowledge of the recreational 
needs and habits of local people, 
and others as well, in order to in- 


telligently guide and develop recre- 
ational improvement and use. 


Field II 


1. Use of aerial photography and 
interpretation for forest and range 
measurements. The modern ranger 
must have a working knowledge of 
such techniques and must keep in 
touch with new developments in 
this field. 

2. Knowledge of meteorology and 
hydrology, which enables him to 
measure and appraise watershed 
conditions where water is essential 
for domestic use, power, and irriga- 
tion, and to prescribe proper treat- 
ment for unsatisfactory situations. 

3. Modern sampling techniques 
permit savings in time in all fields 
of endeavor including the measure- 
ment of both basic factors and end 
products. A ranger must under- 
stand the value of such techniques 
and their application. 

4. Basie training in surveying 
and engineering, including 
a working knowledge of public 
land office procedures, land records, 
ete. Such ability is needed in mak- 
ing 
and in handling custodial problems. 


forest 


quantitative determinations 


5. Knowledge of sawmilling 


practice, sawmill products and 


their end use, lumber association 
vrades and rules, and other timber 
All these are 
requisite to satisfactory ap- 
praisals, studies of utilization re- 
determina- 
tions, grade recovery studies, and 
the like. 

6. Knowledge of the principles 


utilization practices. 


sa le 


quirements, overrun 
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and methods of preventing, detect- 
ing and suppressing forest fires. He 
must understand the relationship 
of fuel, topography, moisture, and 
air movement to fire behavior and 
interpret when a combination of 
these factors may result in serious 
fires. 


Field III 


1. Competence in the field of 
public relations. and the ability to 
deal capably with people. Land 
management cannot be disassoci- 
ated from people. 

2. Ability to write and speak 
clearly and convincingly is essen- 
tial to getting action programs into 
effect. 

3. Skill in supervising and de- 
veloping emplovees, whose duties 
often involve difficult and unusual 
living conditions as well as strenu- 
ous activities. 

4. Knowledge of the principles 
and application of business man- 
agement. The business which the 
ranger conducts is often the largest 
in his community. 


Conclusion 


The listing of more or less in- 
tangible qualifications and abilities 
given here is not necessarily com 
plete. The frequency of need and 
application of each of these require- 
ments varies in different sections of 
the country. However, the adminis- 
tration of many ranger districts re- 
quires the use of a large number of 
such abilities, if not all of them 
Districis of this type eall for a high 
level of ability and performance. 
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Forest Research in Colleges and 
Universities Offering Forestry Education 


As THE practice of forestry be- 
comes a reality on a larger area of 
land each year, adequate forest re- 
search programs are a necessity. 
Better forestland management and 
more effective use of wood depend 
upon research. 
forestry and wood technology is of 
relatively recent origin and since 
the results from research, at least 
in timber production can 
attained as quickly as from = an- 
nual or perennial agricultural 
crops, it is important that full ad- 
vantage be taken of all the facili- 
ties that are available for the de- 
velopment of research in these 
fields. One of the really great po- 
tentials for the expansion of for- 
est research is in the colleges and 
universities which offer education 
in forestry. Forest research de- 
veloped slowly at these institutions 
until recently, but has made sub- 
stantial, and in a few instances, 
spectacular progress since World 
War ITI. Most of these schools are 
uniquely equipped to do research 
in forestry. They have personnel, 
many of whom are well trained 
and interested in doing research. 
They have equipment, which often 
does only part-time duty in teach- 
ing, and which can be used for re- 
search; and they own forest lands, 
which are an important asset in a 
research program. The forestry 
personnel at colleges and univer- 
sities has access to specialists in 
many other fields such as chemistry, 
physies, biology, geology, soils, en- 


Since research in 


not be 


gineering, and economies, who ean 
often contribute to the solution of 
forestry and wood technology prob- 
lems. Some of the schools have 
been able to build fine research pro- 
grams on this broad foundation, 
but most of them have not been 
able to capitalize to the fullest ex- 
tent on their advantageous posi- 
tion because of inadequate financial 
support. However, as their poten- 
tialities become generally 
recognized, the educational institu- 
tions should get adequate support 
and they should become a more 


vital force in research in forestry 
and wood technology. 

It is the purpose of this paper to 
show how forest 
veloped in the colleges and univer- 
offering education for- 
estry; to show what progress has 
made; and to indicate the 
need and opportunities for vast ex- 
pansion of the research programs 
in forestry and wood technology. 
The statistics which are given are 
based on replies to a questionnaire 
which was sent to 61 departments 
at 55 and 
Fifty-three of the schools have some 
kind of educational program in for- 
estry; three schools have engineer- 
ing departments which have done 
or are doing some type of research 
in wood utilization. At 5 institu- 
tions having educational programs 
in forestry, wood utilization re- 
search is handled in engineering 
departments or research divisions 
outside the forestry departments. 
Replies were received from 55 of 
the 61 departments, representing 
50 institutions. Forty-four depart- 
ments at forty-one institutions have 
research programs. One other in- 
stitution that did not answer the 
questionnaire is known to have a 
research program. 


research has de- 


sities 


been 


colleges universities. 


Development of Research Program 


The first organized research in 
forestry at an educational institu- 
tion apparently began in’ 1899. 
Progress was slow during the next 
25 vears and did not gain momen- 
tum until after World War IT. 
Table 1 shows how research devel- 
oped at the 40 schools at which the 
date of the initiation of research is 
known. 


TABLE 1.—DEVELOPMENT OF RESEARCH 
AT 40 ScnooLs DATE OF 
INITIATION TIS KNOWN 


Date research Number of Percent 
initiated departments of total 
Prior to 1915 9 22.5 
1925-1934 20.0 
1935-1944 20.0 
1945-1951 37.5 


One accredited forestry school 
that is known to have a research 


R. H. Westveld 


Chairman, Department of Forestry, 
University of Missouri, Columbia. 


program is not included above be- 
cause it did not respond to the 
questionnaire. Five of the depart- 
ments do only wood-utilization re- 
search. 

Although the agricultural ex- 
periment stations spent $7,660,571 
for research during the fiseal year 
1920-21 (2), only four of them were 
doing forest research at that time. 
Possibly the absence of acts of con- 
gress that made specifie provision 
for forest research at the agrieul- 
tural experiment stations at that 
time, and even later, worked to the 
disadvantage of forestry in these 
earlier vears. Certainly the five acts 
of Congress which provided funds 
for agricultural research at the land 
vrant institutions have been a stim- 
ulant to the experiment station pro- 
grams which for the fiscal vear 
1949-50, with federal appropria- 
tions of $11,969,216, spent $63.671,- 
668 (3). The initiation of forest 
research at 15 institutions (eleven 
land crant colleges) between 1945 
and 1951 is evidence that the need 
for research is now rather 
generally recognized. The develop- 
ment of forest research at the ae- 
credited forestry 
pecially noteworthy. All have re- 
search programs. 1934-1935, 
only seven of the fourteen acered- 
ited schools had research budgets, 
although at six other schools, fae- 
ulty members were engaged in re- 
search, apparently financed by 
teaching funds (7). Four of the 
schools whose research budgets 
were published had a combined 
budget of $17,551 and another 
school had temporary E.C.W. funds 
of $27,600 for forest research. None 
of the six schools which failed to 
be aceredited at that time were do- 
ing research. 


forest 


schools is es- 


Budgets for Forest Research 


Although factual data re- 
search budgets prior to 1940 were 
not obtained, it is evident from 
fragmentary information that 
funds devoted to research were 
small. The forest research budget 
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TABLE 2. 


Type of department 


Accredited Forestry Schools 25-24-24)* 
Forestry Schools not accredited (11-7-4) 
Other forestry departments (17-17-11) 
Engineering departments or research 


-\3 


imstitutes Siw 


Total 


Forest Researcu Bupcers During THREE Fiscal YEARS 


1950-51" 
Dollars 


1947-48 
Dollars 


1940-41 
Dollars 
302,252 

48,743 
124,267 


803,938 
85,151 
180,241 


204,458 
14,667 
31,400 

130,380 


6,000 79,260 


1,189,710 


While this article was being put into final form for publication, the author found 
upon inquiry that the total budget of these schools for the fiscal year 1952-53 was 


However, 60°% 


$1,542,590. 


of the inerease over 1950-51 oceurred at one institution. 


*The first figure represents the number of departments to which the questionnaire 
was sent, the second represents the number of replies received, and the third num- 
ber represents the number of departments that had research programs in 1950-51, 

‘Includes departments doing wood utilization research administered by other than 
forestry departments, such as engineering experiment stations, departments of civil 


engineering or building construction, and researeh institutes. 
forestry schools or departments, one of them at an institu 


at institutions that have 
tion that has an aceredited forestry 


probably did not pass the $100,000 
mark until the late 30’s. Sinee 
then funds available for forest. re- 
search have inereased sharply, al- 
though inflation exaggerates the in- 


crease in actual research work that 


can be done. Budgets for forest re- 
search by four categories of depart- 
ments during three fiseal vears are 
shown in Table 2. 

The five-fold funds 
for research 1941 
and 1951 indicates a great expan- 
research at educa- 
tional institutions. Even after tak- 
ing inflation inte account, the 1951 
program probably is about two and 
one-half times as large as the 1941 
This is not true, how- 

institutions. Substan- 
institutions 


increase in 
forest between 


sion in forest 


program 
ever, at all 
tial increases at a few 
and the initiation of new programs 
at twenty-one institutions make the 
overall situation less encouraging. 
Hlowever, only four of the seven- 
teen schools doine research in 1941 
had less than twice as much funds 
in 1951 1941. These four 


schools are probably doing no more 


than in 


and possibly less research in 1951 
than in 194] 
four schools which reported, the ae- 
eredited had 70 
percent of the forest research budg- 


Based on the twenty- 


forestry schools 
et for colleges and universities. 
Land grant colleges did not ex- 
pand their budgets for forest re- 
search between 1941 and 1951 quite 
as much as all educational institu- 
the 
proportion of the agricultural ex- 
funds allocated 


tions. Furthermore. although 


periment stations’ 


school. 


All of these are located 


to forest research increased sharp- 
Iv between 1941 and 1951, the total 
budgets of these stations rose pro- 
portionately more. These relation- 
ships are shown in Table 3 by ex- 
pressing the 1948 and 1951 budgets 
as a percentage of the 1941 budget. 


AND 1951 BupGetTs AS A 
SUDGET 


TABLE 3.—-1948 
PERCENTAGE OF 1941 


Pereentage of 
1941 budget: 

1948 195] 
budget budget 


Forest research 
All institutions 
35 land grant colleges 
Portion of agricultural 
experiment station 
budget 163 
Total agricultural experi 
ment station budget 
Federal funds in agricul 
tural experiment sta 
tion budget ‘ 174 


479 


4292 


200 


250 


In 1941, 1948, and 1951, the per- 
centage of the agricultural experi- 
ment station allotted to 
forest research was 0.86, 1.00, and 
1.40, respectively. The annual 
budgets $158,115, $409.715, 
and $605,547, respectively. 

Although forestry has not fared 
as well as other fields of work on a 
national the 
of funds, exceptions do ocenr in 


budgets 


were 


basis in assiznment 
individual states. 

The 33 with land grant 
institutions that do forest research 
have a forest area of 435,487,000 
acres pr 69 percent of the forest 
land area of the United States. 
Forest land constitutes 37 percent 
of the land area of these 33 states. 
research is not 


states 


Seemingly, forest 
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getting financial support commen- 
surate with the importance of the 
forest resources of these states. At 
only 8 of the 19 accredited forestry 
schools at land grant colleges did 
the research budget for forestry 
in 1951 exceed the 1.40 percent of 
the agricultural experiment station 
budget, the highest being 4.5 per- 
cent. The forest research budget 
at four accredited schools was less 
than 0.5 percent of the agricultural 
experiment station budget. 

The amount of funds available 
for forest research varies widely at 
different institutions, as shown in 
Table 4. 


FuNps AVAILABLE FOR ForEST 
RESEARCH 


TABLE 4. 


1947 
1948 


1940 
1941 


Accredited Schools 


None 9 2 
£500-10,000 8 10 
$10,001-20,000 5 
£20,001-40,000 2 
£40,001-60.000 0 
Over $60,000 0 


Size of budget 


to 


1 


Non accredited Schools 
None 
£500-10.000 
#10,001-20,000 
£20,001-40,000 
$40,001-60,000 
£60,001 and over 
Other Forestry Departments and 
Other Categories 
None 17 


S500-10.000 

£10,001-20,000 
£20,001-40,000 
240,001 60.000 
Over $60,000 


It is obvious that budgets are 
generally too small to provide for 
the development of an effective re- 
search program. Twenty-six of the 
forty-four departments doing re- 
search had budgets of less than 
$20,000 a vear in 1950-51. Eleven 
ten of them state-support- 
had budgets in ex- 


schools 
ed institutions 
cess of $40,000, 
Complete information the 
source of funds used for forest re- 
search eould not he obtained. 
Therefore the total of funds for 
1951 shown in Table 5 is $141,464 
less than that given earlier. 
Nearly 60 percent of the funds 
used for forest are state 
funds. Although grants from other 


research 
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1951 
0 
6 
1 
i 0 
2 0 
1 
8 
5 
4 1 3 1 ; 
0 3 4 
0 1 3 : 
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TABLE 5.—TOTAL OF FUNDS FOR 1951 


Dollars Pereent 


7.0 


Source of funds 


Federal 
State 
Funds from college 
budget 
Grants from other 
state agencies 
Other state funds 
Private funds from 
eollege budget 
Grants from industry 
Grants from founda 
tions 
Other 


74,364 


499,901 


76,500 
54,500 
240,258 
53,471 


0 


55.98 
o”7 


100.0 


Total 1,058,246 


state agencies are in a few instances 
substantial, cooperation between 
the schools and the state agencies 
is on a limited scale. Only seven of 
the forty-four departments en- 
gaged in forest research get finan- 
cal support from other state agen- 
Grants from industry and 
from foundations are significant in 
the aggreeate, but only a few 
schools enjoy such support.  <Al- 
though eleven schools receive grants 
from industry, one school receives 
nearly as much as the other ten 
combined. The average amount of 
the grants from industry of these 
ten schools is $2,762. Grants from 
foundations in 1951 were received 
by five schools, and one of these 
received nearly 87 percent of the 
total. 


eles, 


Use of Funds for Various 
Fields of Work 


The amount of money spent on 
research in the five major fields of 
forestry during the fiseal vear of 
1951 by 42 of the 44 schools was as 
follows: 

Dollars Percent 
273,444 
948,048 


Silviculture 
Management 
Utilization 
Eeonomies 
Protection 


Total 1,177,609 

The research efforts are directed 
chiefly in silviculture, management, 
and utilization, more than 85 per- 
cent of the funds being used for 
these three fields of work. It is 
worthy of note that more than one- 
fourth of the funds spent on util- 
ization research — $130,225 to be 


exact—is spent in four institu- 


tions where the wood utilization 
research is administered outside of 
the forestry school or department. 


Other State Forest Research 


The schools were asked to report 
whether other state agencies such 
us State forest services or conserva- 
tion departments were engaged in 
Of the thirty-six 
states in which colleges or univer- 
are offering instruction in 
forestry, the reports suggested that 


forest research. 


sities 


had state agencies that 
were doine forest llow- 
ever, it was found that in only ten 
of these states, was forest 


fourteen 
research. 


research 
in progress, with a total expendi. 
ture in 1951 of $617,462. In two 
other states, state agencies spent 
$11,400 for forest research in 1951 
In the seven states having the larg- 
est state-financed budgets for forest 
research (either college or univer- 
sity alone or combination of col- 
leve or university and state agency ) 
the amounts range from nearly 
$60,000 annually to nearly $300,- 
QOO; and five exeeeded $100,000, 
These amounts were in five cases 
supplemented by grants from in- 
dustry or from foundations. Tt is 
apparent that too few states have 
achieved the type of forest research 
program that was envisioned by the 
Special Committee on Forest Re- 
search (1926)1(4). 


The land grant colleges, with 
their agricultural experiment. sta- 
tions, are well equipped and organ- 
ized to take the leadership in as- 
suming responsibility for forest re- 
search at the state level. Already 
33 of the 40 institutions having 
both instruction and research in 
forestry are land grant colleges. 
That progress has been substantial 
is indicated by the increase from 
17 to 40 in the number of institu- 
tions engaged in forest research be- 
tween 1941 and 1951. The 31 land 


‘The committee recommended a pro 
gram for the states which averaged 
$40,000 to $62,500 annually for each of 
the 48 states. In terms of 1952 monetary 
values this would be approximately 
$80,000 to $125,000 annually for each 
state. Five states have achieved the 
minimum. Three of these states ranked 
first, second, and third, and the fourth 
ranked seventh, nationally, in ineome in 
1949. All have large areas of forest land. 


vrant colleges whose forest re- 
search budgets are known spent 
$825,301 in 1951. This constituted 
approximately 69 percent of the 
money spent for forest research by 
schools giving Instruction for- 
estry. Although good progress has 
been made on a national basis, sev- 
eral states with an important stake 
in forest land are doing little or 
nothing. An agrieultural experi- 
ment station in a state with 58 per- 
cent of its land area in forests is 
spending nothing for forest re- 
search; neither is the state forest 
doing research. In 
three states having from 42 to 65 
percent of their land area in forest, 
their land erant colleges each spent 
$2,000 or less for forest research in 
1951. In one of these states, the 
state forest service spent $1000 in 
1951. 
relving largely on the federal for- 
est experiment stations to do re- 
search which they should be doing. 


service any 


Evidently, these states are 


Only in seven states do the state 
agencies have significant forest re- 
search programs. In state, 
nearly $300,000 was spent in 1950- 
51; in two states approximately 
S60.000 was spent ; in two others, 
$40,000 to $50,000, was spent; and 
in two nearly $20,000 was snent. 
In two of the states, the research 
is limited to the field of protection. 
The remaining 5 states spent a total 
of $17,650 in 1950-51. 


Developing More Effective State 
Forest Research Programs 


Strengthening of the state pro- 
grams in forest research is essen- 
tial to progress in the management 
of forest land and more effective 
and profitable use of the products 
of the land. The strenethening and 
expansion of these programs could 
undoubtedly, in most cases, be done 
most effectively and economically 
through the state educational in- 
stitutions. The major responsibility 
rests with the land grant colleges 
because thirty-eight of the schools 
offering instruction in forestry are 
units of such institutions. Research 
is a specialized job that can best 
be done by personnel trained spe- 
cifically to do research. The for- 
estry schools and departments al- 
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ready have a nucleus of such per 
sonnel, and other assets already de- 
scribed. The development of effec- 
tive forest research units at the 
colleges and universities offering 
instruction in forestry will require 
a realistic understanding by agri 
cultural experiment station diree- 
tors and others who administer 
state research programs of the im- 
portance of forest) resources and 
wood-using industries in their 
states. Furthermore, these institu 
tions must secure maximum ¢o- 
operation from other state agencies 
and with industry. Past history 
demonstrates that state forest serv- 
ices and conservation departments, 
with a few exceptions, have had no 
desire to engage in research. In 
most cases thev probably would 
never have started any research if 
the land grant college had taken the 
initiative to set up a forest research 
program. It is reasonable to be- 
lieve that these agencies in most 
of the states would weleome the 
opportunity of having their college 
or university take the leadership in 
forest research, and many could 
arrange to lend some financial sup- 
port to the colleve program. Finan- 
cial support from industry is equal- 
lv important in developing an effec- 
tive research program. At least one 
croup of industries those depend- 
ent on oak—-have demonstrated 
their willingness to cooperate with 
state colleges. The Oak Wilt Re- 
search Committee, sponsored by va- 
rious trade associations whose mem- 
bers are large users of oak, raised 
in exeess of $50,000 annually dur- 
ing 1951 and 1952 and turned these 
funds over to the plant pathology 
departments of several state uni- 
versities for research on oak wilt. 
The schools need such support in 
other fields of work. 

If the land grant colleges and 
other educational institutions are 
to play an increasingly important 
role in forest research in the fu- 
ture, the administrators of the for- 
estry schools and departments will 
have to press aggressively for in- 
ereased funds. This will require 
full cooperation from the directors 
of research at these institutions. 
Friends of forestry, individually 
and through organized effort, can 


help in giving the members of the 
legislatures essential facts about 
the states’ forest resources and 
wood-using industries. Supervisors 
of the schools’ research programs 
can hope to gain support from oth- 
er state agencies by including in 
their programs projects 
on problems which the state agen- 
cies are anxious to have solved. 
Similarly, private industries are 
likely to support a forestry school’s 
research program if some of the 
projects will eventually benefit 
them directly. The forestry schools 
and departments must make it 
their responsibility to expand their 
research programs in order that 
the states will more adequately as- 
sume a responsibility that the fed- 
eral government has taken by de- 
fault of the states. Private indus- 
try has an opportunity and a re- 
sponsibility to share in such a de 
velopment 

There is probably no formula for 
adequate financing of a state for- 
est research program. “Each state 
has its own situation and problems. 
In states where the forest land is 
predominantly in’ federal owner- 
ship. as in several of the western 
states, the federal forest experi- 
ment stations may minimize the 
need for state work. On the other 
hand, in states having a large por- 
tion of their forest lands in thon- 
sands of small ownerships, the need 
for a strong state program is acute 
since the individual owner cannot 
effectively do his own research. The 
situation is similar to that in agri- 
culture. Tn any case, the area of 
land in private and state owner- 
ship. the value of the forest indus- 
tries, the condition of the land and 
its potentialities, and the ability of 
the state to finance publie services, 
as indieated by the state’s wealth, 
are among the factors that will de- 
termine the seope of the state’s re- 
search program. 


Summary 


State-financed forest research 
was late in getting under way and 
was not generally recognized as a 
state responsibility until after 
World War IT. Since then, under 
the leadership of the forestry 
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schools and departments at the col- 
leges and universities, development 
of forest research has been substan- 
tial—44 educational institutions in 
35 states had forest research pro- 
grams in 1951. In three of the eol- 
leges, wood utilization research was 
being done outside of the forestry 
schools or departments. However, 
too many of the research programs 
are too small, in proportion to the 
importance of the forest resources 
in the state, to be effective. Only 
11 schools had budgets of more 
than $40,000 in 1951. In 9 states 
the work of the schools was supple- 
mented by that of the state forest 
service, and in 3 states where the 
schools had no research program, 
the state forest service was the sole 
research ageney. Two of the state 
forest service programs were sup- 
ported by budgets in 1951 of nearly 
$20,000, two were supported by 
budgets of $40,000 to $50,000, and 
two others were supported by 
budgets of $60,000 and one was 
supported by a budget of nearly 
$300,000. The others were token 
programs. Seven schools benefit 
from funds turned over to them 
by a state ageney, usually the for- 
est service or conservation depart- 
ment. In 1951 the amount of these 
grants was $76,600. The schools 
have benefitted to a lesser extent 
from grants from industry and 
from foundations, but again. most 
of the schools do not receive such 
support. 

The research programs of the 
schools vary widely in their cover- 
age of the various fields of for- 
estry. Although a few schools have 
concentrated on one or two fields, 
most schools are doing work in 
three or four fields. Where funds 
are limited, the first approach 
seems most logical. 

There appears to be a need for 
greater forest research effort by the 
states. The land grant colleges 
with their agricultural experiment 
stations, many of them already hav- 
ing substantial well-organized for- 
est research programs, are the logi- 
eal places for the concentration of 
forest research by the states. With 
the cooperation and support of 
state forest services and private in- 
dustry. these schools are in a posi- 
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tion to expand their programs and 
assume the state’s responsibility in 
forest research. 
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GROUND CONTROL is essential for 
preparation of accurate base maps 
whether compiled from ground sur- 
veys or from aerial photographs. 
Since maps are continually used 
in the determination of distances, 
directions (bearings or azimuths), 
and areas, it is evident that scale 
should be more or less constant 
over the entire surface of the map 
and that objects on the map should 
be properly placed in relation to 
one another. With an increase in 
area, the difficulty and cost of 
meeting the requirements for an 
accurate base map also increase. 
The average forestry organization 
normally uses some existing map 
or prepares a base map by com- 
piling and combining the results of 
various property line and/or road 
surveys (7). Seldom these 
separate surveys been with 
comparable accuracy or with stand- 
ardized tapes. The errors in mateh- 
ing are often overcome by ‘‘fudg- 
ing’’ or averaging the error. For 
many purposes such maps may be 
perfectly satisfactory, but, if aceu- 
rate areas are desired for the com- 
putation of timber volumes or 
growth, it is necessary to have a 
better base map. 

In the estimation of timber vol- 
umes and growth the problem be- 
comes most acute. Since the end 
of World War ITI, the science of 
forest photogrammetry has taken 
great strides forward in evaluation 
of forest stands and in the use of 
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Ground Control for Planimetric Base Maps 


photographie information vol- 
ume determinations. actual 
practice, however, many foresters 
arrive at erroneous conclusions be- 
cause so little stress has appeared 
in print on the necessity for aceu- 
‘ate type or stand maps. The great 
advantage that  photo-controlled 
ground cruises have over conven- 
tional ground cruises is absolute 
area control. There is no guessing 
as to the location of type or stand 
boundaries. With such area con- 
trol, the forest population is effec- 
tively stratified and the ground 
sample can be distributed in the 
most efficient manner. When the 
average per acre volumes have been 
obtained for each class, they are ap- 
plied to the corresponding class 
acreage obtained from the type 
map to arrive at the total volume 
for each class. Class volumes are 
added together to find the total vol- 
ume of the whole area. The accu- 
racy of these total volume data is 
thus largely dependent on the aceu- 
racy of the type map from which 
the acreages are obtained. The ae- 
curacy of the type map in turn de- 
pends on the ground control for 
the planimetrie base map. 

It has been often demonstrated 
that foresters do not fully appre- 
ciate this relationship in forest 
photogrammetry. Index mosaics 
have been used as base maps, radial 
line plots tied to no ground control 
have been constructed, and aecre- 
ages have been taken directly from 


Evert W. Johnson 


Forestry Department, Alabama Poly- 
technie Institute, Auburn 


the contact prints. Such proce- 
dures lead to erroneous results and 
tend to diseredit forest photogram- 
metric procedures. Thus it is use- 
ful to summarize some of the avail- 
able methods of setting up ground 
control for base maps. 

If a forestry organization desires 
to use aerial photographs in the 
preparation of a good base map 
over a fairly large area at a me- 
dium seale, there are really only 
two economically feasible ways by 
which the photographie images can 
be properly oriented in relation to 
one another and plotted to a more 
or less common seale. The first in- 
volves the use of a grid of General 
Land Office lines and corners. The 


second is to build the map on a’ 


radial line plot, which is controlled 
by surveyed control points. 


Using a Grid of G.L.O. Lines 
and Corners 


Where General Land Office re- 
surveys have been made and where 
the lines and corners can be iden- 
tified on the aerial photographs, it 
is occasionally possible to construct 
a system of such lines and corners 
in which the points lie in proper 
relation to one another. The photo 
details are then plotted on this 
base by matching property corners 
on the photographs with equivalent 
corners on the plot. The accuracy 
of this method depends on the ae- 
curacy of the G.L.O. resurvey and 
the precision with which corners 
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can be located on the photographs. 
A map developed through this pro- 
cedure would agree with legal di- 
mensions and acreages, which for 
volume purposes may or may not 
be desirable, This procedure is sel- 
dom applicable because of the sear- 
city of proven corners along with 
accurate courses and distances. 


Procedure 

1. Plot G.L.O. notes to seale on 
the map sheet and develop grid of 
lines and corners for entire area. 
Use township, section, quarter, and 
sixteenth complete 
breakdown plotted by actual survey 
data is desirable. 

2. Go into the field and find as 
many of the above corners as pos- 
sible and carefully identify them 
on the aerial photographs. Locate 
the points as closely as possible on 
the photos, prick with a needle and 
mark. Label the corners. This can 
be done on the faee or back of the 
print. 

3. Transfer the detail from the 
photographs to the map, section by 


corners. <A 


section, quarter section by quarter 
section, or by any other subdivision 
for which information is 
available, by matching points on 
the photos with equivalent points 
on the map. This transfer can be 
done on a tracing table or with a 
Vertical Sketchmaster or Multi- 
scope. Force the photo-detail to fit 
into the plotted points. Work only 
inside of plotted points. Do not ex- 
tend compilation outside of the 
plot. since errors tend to aeceumu- 
late rapidly where there is no eon- 
trol. 


survey 


The Radial Line Plot 


{f General Land Office survey 
information is lacking, incomplete, 
or unreliable, the alternative proce- 
dure is to develop radial line 
plot. The radial line plot is a pho- 
togrammetrie triangulation 
dure by which the photo-images are 
oriented and placed in proper rela- 
tionship. to another to 
ground control. A radial line plot 
can be constructed without ground 
eontrol, but then the photo-images 
are only put in proper relationship 
to one another and may or may not 
be properly oriented as to a given 


proce- 


one 


meridian or have the required 
scale. For this reason it is impera- 
tive to have accurately surveyed 
ground control. This control can 
be obtained in several ways. These 
are: (1) using a road survey net, 
(2) using a self-surveyed triangu- 
lation net, (3) using a boundary 
survey adjusted by latitudes and 
departures, (4) using state rectan- 
gular grid coordinates of known 
points, or (5) using geodetie coor- 
(latitude and longitude) 
of known points such as U. 8. Geol- 
ogical Survey or U. 8S. Coast and 
Geodetie bench marks or 
triangulation stations. 


dinates 


Survev 


Surveved ground control is most 
effective when it is properly dis- 
tributed. Experiments have proved 
that well scattered control points 
are much more effective than eon- 
centrated points (2). A rather ef- 
fective analogy is a wagon wheel. 
If one tries to keep the wheel from 
turning by grasping the axle he 
will have little suecess. Tf, on the 
other hand, he grasps the rim, he 
can rotation much more 
easily. Ground control in a radial 
line plot works much the same way. 
It is verv effective around the mar- 
gins of the plot, particularly across 
the ends of the flight strips. Tt is 
even better, however, if the control 
is well seattered the entire 
area. Whenever any map compila- 
tion is attempted outside of the 
control net, errors tend to aeeumu- 
late rapidly. The minimum num- 
ber of eontrol points for plots in- 
volving small areas, up to four 
flight strips in width and six pho- 
tographs in depth, would be four 
points. These should be close to 
each corner of the area, but they 
should still be eommon to at least 
three photographs. More points 
would be desirable but no less. As 
the area becomes larger, additional 
control points should be used. For 
a graphical (transparent templet) 
radial line plot, it is essential to 
reduce bridging control 
points to no more than three photo- 
graphs. With mechanical triangu- 
lators this ean be extended to four 
or five. 


re ‘sist 


over 


between 


To facilitate laying down the 
plot, particularly if it is a graph- 
ical plot, two or three control 
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points should be common to the 
first pair of templets laid down. 
This provides them with a two- or 
three-ray resection and _ should 
orient them correctly from the be- 
ginning. If this situation is not 
present, a good deal of difficulty 
will be encountered in getting the 
original flight strip correctly ori- 
ented and adjusted to scale. 


Using a Net of Road Surveys 


In some areas it is possible to ob- 
tain state or county road survey 
data that can be plotted to form a 
map of the roads netting the area. 
Road‘ intersections or other iden- 
tifiable points on these surveys can 
be used as control points for the 
radial line plot and the remaining 
portion of the plotted road net can 
be used as a skeleton over which 
the photo-detail can be plotted 
Normally this would involve con. 
siderable time and would be an 
expensive operation. It is recom- 
mended only if available existinz 
maps meet the requirements of the 
problem. If. however, the road sur- 
vey notes have been reduced to 
state grid coordinates, the kev econ- 
trol points can be plotted without 
difficulty. (See discussion on state 
rectangular grid coordinates. ) 


Using a Self-Surveyed 
Triangulation Net 


Establishing a self-surveyed tri- 
angulation net is a highly technical 
and expensive operation. It should 
not be attempted by other than a 
qualified engineer. It is not reecom- 
mended for forest mapping except 
in virgin areas where no previous 
work has been done. This condi- 
tion will be rarely encountered in 
the United States. In Canada, Cen- 
tral and South America, and other 
undeveloped areas, however, the 
problem is a common occurrence 
and triangulation and astronomical 
observations are probably the only 
practicable wav to obtain accurate 
ground control. 


Using a Boundary Survey 
Adjusted by Latitudes and 
Departures 

Where a boundary survey has 
been run by metes and bounds and 
closed or tied into known points 
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CP-63C 
Connecticut 


Derby Quad, 
Geodetic Survey 
New Haven, Conn. 
Station No; 77 

Town: Woodbridge 
County: New Haven 


Date: June 1l, 1934 


Distances and Directions to Reference Marks 


Object Dist, Pt. 


Direction 


Plane Azimuth 


1143.50 
127.0 


Mon. #76 
RM. #1 
RM. #2 111.8 
RM. #3 120.63 
Plane Cordinates 
(Feet) 
x 530,842.93 
y 198,763.40 


00 85 29 $0.6 
00 
20 
40 
Elevation 


478.626 
145.8855 


Feet: 
Meters: 


Oct. 1949 


Station Mark is U.S.C. & G.S. & State Survey Bronze Disk 


Stamped: 


The station is at the junction of Conn. #67 and Conn. #63 known as Payne’s Corner. 


77, set in the top of a reinforced concrete post, the top flush with the ground. 


It is 


in a small triangular state highway island at the intersection of the 2 highways, 25.1 feet 
from the center-line of Conn, #63, 25.7 feet A 

from the center-line of the north branch of 
Conn. #67, and 21.25 feet from the center-line 


of the south branch of Conn. #67. 


R.M. #1: Northwest of station: 


The southeast corner of barn owned 
by Mr. Jacobs, north of the inter- 


section of the 2 highways. 
R.M. #2: Southeast of station: 


The northwest corner of a house owned 
by L.B. Fraser, on the east side of 


Conn, #63. 
RM. #3: Southwest of station: 


The northeast corner of the north , 


ell of the house owned by B.R. 
Dudley, southwest of the inter- 
section of the 2 highways. 


Fig. 1. 


(including areas in the G.L.O. see- 
tion of the country), it can be used 
as control for a radial line plot. 
On small areas (up to 3.000 acres) 
the detail can be plotted in much 
the same manner as with the G.L.0. 
survey data previously deseribed, 
with the exception that the area 
should be broken up into triangles 
and the plotting done inside the 
triangles. On larger areas the com- 
puted latitudes and departures can 
be used to position contro] points. 


Procedure 

1. Compute latitude and depar- 
tures for the closed traverse and 
compute and apply corrections to 
bring the traverse error of closure 
to zero. 

2. Compute the cumulative lati- 
tudes and departures, and tabulate. 

3. Select survey stations for 
radial line plot control points, in 
order to set up an effective control 


Example description of control point. 


Note plane coordinates. 


net. (See introductory discussion 
on the ‘*Radial Line Plot.’’) 

4. Locate these stations in the 
field and identify them on the pho- 
tograph. Prick points with needle 
and mark. The usual mark is a 
circle about 0.5 ineh in diameter. 
The points should be labeled either 
on the face or back of the prints. 

5. Plot the boundary survey on 
the base map sheet by means of the 
latitudes and departures. 

6. On the base map sheet, circle 
the station chosen in step 3. The 
circles should be the same size as 
on the photos, if the map and photo 
scales are alike. This aids in trans- 
fer of the detail. 

7. Using the above points as 
control, construct the radial line 
plot. 


Using State Rectangular 
Coordinate Systems 


All of the states, in conjunction 


Conn ‘3 NAVSAT ey, 


with the U. S. Coast and Geodetie 
Survey, have established reetan- 
gular coordinate (grid) systems 
for use within their boundaries 
(3). These systems are graduated 
in feet or yards from a_ principal 
meridian and a baseline or stand- 
ard parallel, 

All of the lines are parallel or 
perpendicular to these principal 
axes. Scattered such 
are accurately located points (sim- 
ilar to bench marks) whose grid 
coordinates are known. If ties are 
made into two or more of these con- 
trol points and a traverse adjusted 
by latitudes and departures to fit 
the actual distance between these 
points, it is very easy to find the 
erid coordinates of each station in 
a traverse. Thus the traverse can 
be plotted and be accurate in rela- 
tion to all other surveys tied into 
the grid. 

Information 


over states 


concerning known 
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points can be obtained from the 
U. S. Coast and Geodetie Survey, 
state highway departments, or the 
department in which the state 
places the responsibility for its sur- 
vey. In some states photostats of 
point descriptions can be obtained 
for the price of the photostating. 
An example of such a description 
is shown in Figure 1. In other 
the information is distrib- 
uted in mimeograph form. 


states 


Procedure 
1. Locate points in the field for 
the grid 
known. Identify these points 
Prick point 
with needle, cirele, and label. 

2. Construct the desired por- 
tion of the state grid to the selected 
seale and label x and y grid lines. 

3 Plot the coordinates of the 
known points and label. 


which state coordinates 
are 


on the photographs. 


$1. Use these known points as 
control points and construct the 
radial line plot. If the area is ex- 
more than 
needed to 
bridge between control points, add 
(if 
reduce 


tensive enough so that 


five photographs are 


control available) as 


the 


points 
needed to 
bridged 


distance 


Using Geodetic Coordinates 
(Latitude and Longitude) 


In areas where known points or 
markers not been tied into 
rectangular coordinate 
and other surveys 
are lacking or unsatisfactory, it is 


have 
the state 
system where 
possible to use geodetic coordinates 
or latitude and longitude. To most 
foresters the terms “‘latitude and 
longitude’’ mean little except that 
they are used in navigation. Actu 
ally they are universal coordinates 
that apply to the whole world and 
are in angular units rather than 
ordinary units of distance. The ae- 
tual 
change 


leneths of the angular units 
with latitude north and 
south of the equator beeause of 
the curvature of the earth. Thus 
it becomes convert 
the angular distances to units of 


necessary to 


leneth before they can be used. 
This is complicated by 
the necessity for reducing earth 
flat plane. Car- 
tographers have established va- 
rious types of plots or ‘‘projee- 


process 


curvature to a 
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ALABAMA 


TRANSIT TRAVERSE 
UNION SPRINGS QUADRANGLE 


7/21/42 -emf 
Bks. D1806; D1818 


1927 N.A.D. 


MACON COUNTY 


TRANSIT TRAVERSE (by C.W.A. under supervision of U.S.F.S.) 
Latitude 


Station 


Dist. Bet. 
Stations 
Feet 


Longitude 


* 


31964 Rd. crossing 


3198. 


° 
32 14 48.99 


8S 43 21.64 


Fort Davis, 75 ft. W. of seedhouse on W. side 


of Main Street, 80 ft. N. of main Seaboard Air Line &.R. 
track, in concrete post; standard tablet stamped 


“USGS 36 1934” 


138224046. Roba, at NE corner of 


32 14 48.99 


85 42 38.14 


intersection of crossroads and 65.5 ft. N. 


of S.A.L. RR. Sta.; “USGS 34” 


32 14 38.16 


13864. Crossroads 32 


13914. Rd. crossing 32 


14 30.19 


14 22.38 


85 35 34.24 9996 


85 37 30.17 


85 39 18.44 9340 


Fia. 2. 


in attempts to reduce this 
minimum. There 
are such plots in) com- 
mon The ‘‘Lambert Confor- 
mal?’ and the ‘‘ Transverse Merea- 
tor’’ 
tangular coordinate grid systems. 
The normal ‘‘Mereator’’ is used in 
navigation in the middle latitudes 
and the ‘‘Stereographic’’ the 
hich latitudes. The U. S. Geologi- 
cal Survey uses the ‘‘Polyconic”’ 
for 


tions”’ 
distortion to a 
several 


use. 


are used as bases of state ree- 


its topographie quadrangles. 
The Polyconic projection satis- 
factory for small areas (up to a 15 
minute quadrangle), is easy to plot, 
and requires only a relatively sim- 
ple universal table of conversion 
factors in order to plot it (4). For 
felt that the 
Polveonic projection has value in 
forest photogrammetry. 


these reasons it is 


In most sections of the country, 
the U.S. Geological Survey or the 
U.S. Coast and Geodetic Survey 
have made surveys of one type or 
Normally the first type of 
survey used is a triangulation net 
that ties the major points of inter- 
est together and forms a base on 
to build information. 
Secondary surveys are then run, 
establishing bench marks and defin- 
ing roads and other major plani- 
metry. Both types of surveys result 
in points of known position, such 


another. 


which more 


Example of U. S. Geological Survey Notes. 


as triangulation stations or bench 
marks. The locations of the points 
are stated in latitude and longi- 
tude. When available such points 
are ideal for setting up control for 
a radial line plot. Descriptions and 
geographic coordinates of such 
points can be obtained by writing 
to the Map Information Office, 
U.S. Geological Survey, or to the 
Director, U. S. Coast and Geodetic 
Survey, both in Washington, D. C. 
Figure 2 is a quotation from such 
information. 

The following is an example of 
a typical problem involving geo- 
detie coordinates solved by use of 
a modified polyeonic projection and 
abridged tables. 

Problem 

Construct a 5 minute quadrangle 
at a seale of 1:20,000 with the coor- 
dinates of the SE eorner being 35° 
40° N. lat. and 92° 45’ W. long. On 
this quadrangle plot the position 
of BM 1902 whose coordinates are 
35° 41.6' N. lat. and 92° 47.2’ W. 
long. 

Procedure 

It is good practice to make a 
sketch as shown in Figure 3 and 
then follow the operation working 
the computations and inserting the 
computed data on the sketch. 
When the sketch is complete, use it 
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Fic.. 3.—-Sketch showing dimensions of the 


as a guide in actually plotting the 
data (5). 

1. On the base sheet construct 
line AB running due north and 
south. This is the central meridian. 

2. At the top of the plot, at 
point mo, construct a line perpen- 
dicular to AB. This should be done 
with great care, usually by inter- 
secting ares. 

3. Compute distances m,-m), 
My-Me, Ma-My, and mq-m; and con- 
vert to inches. This is done as fol- 
lows: 

a. Each of the distances mo-m, 
ete., represents 1 minute or 
60 seconds of latitude. 

b. Enter table 1. and extract 
the ‘‘Mean value of 1” of latitude’’ 
for the nearest degree of latitude. 

In this ease the nearest degree of 
latitude is 36°. The meen value of 
1” of latitude is 101.13 feet. 


Polyeonie projection. 


c. Multiply the above by the 
number of seconds of latitude. 
101.13 & 60 — 6067.8 feet between 
parallels of latitude. 

d. Convert to inches at the giv- 
en scale, 


Seale of plot in this case 1 :20,000 


6067.8 2 
20,000 


4. Using a beam compass or 
engineer’s scale, plot points m;, me, 
ms, M4, and m; on line AB using 
the computations from above. 

5. Construct lines perpendie- 
ular to AB through points mj, me, 
m3, M4, and ms. 

6. Compute CA and AD along 
line mo convert to inches. and plot. 

a. Inthis ease CA and AD each 
represent 214 minutes of longitude 
for a total width of 5 minutes. 
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CA = 2), minutes or 2.5 & 60 
150 seconds, also AD = 150 seconds. 

b. Enter table 1 and extract the 
leneth of 1” of longitude at the 
given latitude. 

In this case the latitude is 35° 45’. 
The value of 1” of longitude at this 
latitude is 82.43’. 

ce. Compute the lengths of CA 
and AD). 

Multiply the angular length in 
seconds (step a) by the length in 
feet for one second (step 

In this case: 150 sees. & 82.43 
feet = 12,364.5 feet. 

Convert to inches: 

CA 12,364.5 12 20000 
7.4187”. 

AD = 12,364.5 « 12 — 20000 — 
7.4187”. 

d. Plot CA and AD along line 
No. 

7. Compute EB and BF along 
line m;, convert to inches, and plot. 
Repeat procedure outlined in 


step 6. 

In this case: 

EB = 12,376.5 « 12 — 20000 — 
7.4259”, 

BF = 12,376.5 & 12 — 20000 - 


7.4259", 

8. Connect points C and E and 
D and F. 

Since the effect of earth curva- 
ture is so small on an area of this 
size there is no need for attempting 
to plot a curve into the parallels 
of latitude. The only noticeable 
effect of earth curvature is to pull 
the meridians together at the top 
and this narrowing has been com- 
puted and ineluded in the plot. 

9. Divide the lines CD and EF 
into fifths by means of dividers or 
by dividing the total length of the 
lines by five and plot. 

In this case : 


7.42 
4+-7.42 
5) 14.84 
2.968" Length of 1/5 of CD 


7.43 

+748 

5 ) 14.86 
2.972” Leneth of 1/5 of EF 


10. Conneet corresponding 
points on CD with those on EF, 
Plot is then complete. 
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TABLE 1.—-CONVEKSION OF SECONDS OF LATITUDE AND LONGITUDE TO FEET (6) 


Minutes of Latitude of are (values in feet for single seconds) 


latitude 3 31° 32 33 36 37 

iv 91.2.5 SU.H4 7.93 87.04 S6.12 ee 3.2 2.17 81.12 
80.94 

a 

be 

i? fe, 
80.05 


Merid- Mean value 
ional of 1” of 
ares latitude— 


parallel 


For ares of 


50 
78.05 


Merid- Mean value 


ares latitude 


To locate a given beneh mark 
proceed as follows: (In this ease 
BM 1902 35° 41.6’ N. lat. 92° 47.2’ 
W. long.) 

1. To plot latitude: 

a. Enter table 1 and extract the 
“mean value of 1” of latitude’’ at 
the given latitude. Sinee there is 
little change in this value, use the 
nearest degree of latitude. 

In this ease 35° is the nearest 
degree of latitude and the mean 
value of one second of latitude is 
101.11 feet. 

b. Multiply the above value for 
1 seeond by the number of seconds 
difference in latitude the bench 
mark lies from the next lower par- 
allel. 

In this case the next lower par- 
allel is 35° 41’. 

The differe nee is: 

35° 41.6 
35° 41.0 
0.6 or .6 60 36 sees. 

Multiply the above by the mean 
value of 1 seeond. 36 “ 101.11 
3639.96 feet. 

e. Convert to inches and plot. 


os 
48 
19 
10 
T6.00 
75.90 
S80 
70 
0 


ional of 1” of 107.20 101.22 ne 101.25 27 101.29 


3639.96 12 
2.184 
20000 

The bench mark thus lies 2. 
above the parallel 35° 41.0° N. 

2. To plot longitude: 

a. Enter Table 1 and extract the 
length of 1” of longitude at the 
given latitude. Since the latitude 
is usually not an even multiple as 
shown in the table, it usually will 
be necessary to interpolate. The 
interpolation ean be made as 
though a straight line relationship 
existed. 

In this ease: 

The leneth of 1 second of longi- 
tude is: 


82.51 feet 
82.43 feet 
feet difference 
The correction per minute of 
latitude is: 
OS 


- 0.016 feet /minute 


Multiply by the difference in 
latitude of the point and the near- 
est parallel to find the correction 


101.08 101.09 101.11 101.13 101.14 


46 47° 48° 49° 
70.60 69.32 68.01 66.69 
67.90 
79 
69.00 65.01 


68,80 a 64.89 
TO0.06 46 
69.96 .67 
as 
67.02 
66.91 

64.09 

66.69 55.8 63.98 


101.31 101.32 101.384 101.36 101.388 


in leneth of 1 second of longitude : 
35°41.6’—latitude of BM 1902 
35°40.0'—latitude of nearest par- 
allel 
1.6’ difference 
0.016 & 1.6 = 0.0256 or 0.03 feet 

Add correction (algebraically ) 
to value of one second of longitude 
at the nearest parallel. 

82.51’ 

— 02 

82.48’ —1 second of longitude 

at 35° 41.6’ N Lat. 

b. Multiply the above value by 
the number of seconds difference 
in longitude between the bench 
mark and the next lower meridian. 

In this case the next lower merid- 
ian is 92° 47’. 

The difference is 

92° 47.2’ 
—92° 47.0 
0.2 or .2 « 60 = 12 sees. 

Multiply the above by the value 
for one second: 

12 « 82.48 = 989.76 feet 
Convert to inches and _ plot: 
989.76 & 12 


— 0.594" 
20000 


94 
100.65 100.07 100.98 101.030.) 
as ay +0) 42° 43° 44 45 
0 80.05 77.83 75.51 74.31 73.10 71.S6 
10 S87 76 4 11 72.89 
f 15 78 67 56 21 «674.01 79 
4 
20 ws 11 73.91 69 A4 
j 25 AS 75.01 SI 34 ae 
20 39 25 74.91 71 AS wd 
35 15 SI 1 38 43 
40 32 20 28 71.02 
: 15 23 76.97 61 41 (70.91 
78.01 87 31 72.07 80 
77.83 75.51 74.31 73.10 TO.60 
tf 
q 
4 
3 
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- 


Frepruary 1954 


The bench mark lies 0.594” west 
of meridian 92° 47° W. 
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Past President Drake Receives Testimonial 


Symbolizing their appreciation for 
his outstanding leadership as_ presi- 
dent of the Society of American For- 
esters for the 1952-1953 term, two 
hundred members of the organization 
personally signed a_ testimonial for 
retiring President Drake 
and presented him with the greeting 
as a Christmas present. 

Presentation to President Drake was 
made at his office in the Simpson Log- 
ging Company at Shelton, Wash., by 
Gordon Marckworth, dean, School of 
Forestry, University of Washington. 
Dean Marckworth was chosen by Chair- 
man Ed Loners of the Puget Sound 


George 


Section to speak for all Society mem- 
bers in his capacity as a member of 
the Couneil. 

The signatures were gathered at the 
three-day annual meeting of the West- 
ern Forestry and Conservation Asso- 
ciation in Seattle, Dee. 9, 10, 11. 
While signatures from the 
West Coast Sections predominated, it 
was made clear in the presentation that 
these signatures were but a token of 
the Society membership at large. 

The testimonial was in the form of a 
large card bearing an original color 
cartoon of President Drake in dual 


role of logger and forester. 


severa! 


ares 
Edition, 
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The Effect of Soil Profile Inversion on 


Tree Growth and Soil Properties 


IN rorest soil investigations, the 
question of nutrient intake by tree 
roots is of considerable importance. 
Normally, most of the absorbing 
roots are confined to the upper 6 to 
12 inches of soil, and it is this part 
of the profile which contains the 
greatest concentration of available 
nutrients. Such being the case, to 
what extent can a tree utilize nu- 
trients that may be available at 
greater depths? Tlow would a tree 
react if the zone of available nu- 
trients was located at the lower 
part of the profile instead of at the 
top? 

To obtain information on these 
questions and, at the same time, to 
learn what effect soil profile inver- 
sion might have on some of the 
physical and chemical properties 
of the soil horizons, an experiment 
was set up in which trees were 
grown in soil artificially placed in 
large steel cvlinders. 


Literature 


The literature on tree growth 
and root distribution as affected by 
soil characteristies is voluminous, 
but less has been written on the 
ability of plants, especially trees, 
to utilize nutrients at various 
depths helow the surface. The con- 
centrating of roots in the upper 
portion of the soil profile is usually 
attributed to better aeration as a 


Fig. 1.—View of cylinder in place and 
partially filled. The vertical pipes, in 
serted to provide air to the buried A 
horizon proved to be ineffectual so far 
as could be determined by plant and soil 
property measurements, 


result of greater soil porosity and 
better structure, to a higher soil 
moisture content and more favor- 
able soil temperature and to a high- 
er content of organic matter and 
available nutrients (72, 19, 25, 28). 

Crist and Weaver (5) grew bar- 
ley in soils to which fertilizer was 
applied at various depths—in each 
case to a 6-inch layer. The max- 
imum depth was 30 inches. They 
found that absorption of nutrients 
below the surface foot affects the 
quantity and quality of the vield 
materially even when the surface 
foot is abundantly supplied with 
nutrients. In earlier studies, re- 
viewed by Kramer (12), Weaver 
et al reported that various erop 
plants ean absorb water and_ ni- 
trates from depths of 2.5 to 5 feet. 
Lemmermann et al (73) grew a 
number of erops in soil to which 
dicaleium phosphate was added at 
various depths down to 75-100 em. 
They concluded that plants ean 
absorb nutrients from a consider- 
able depth in amounts sufficient to 
affect the vield. Similar results 
have been reported by Wahlenberg 
(32) and Sokolav (26). 

Steel evlinders have been used 
snecessfully by the Pennsylvania 
Station (27) for growing apple 
trees. Tt was found that moisture 
was a limiting factor unless the 
evlinders were irrigated. 

The writers are not aware of any 
studies dealing with root develop- 
ment and tree growth on inverted 
soil profiles. 


Experimental Procedure 


The site of the experiment was a 
level, sandy river terrace just south 
of the nursery in Peoples State 
Forest, Barkhamsted, Connecticut. 
The elevation is about 450 feet 
above sea level, with hills on both 
sides of the narrow valley rising 
100 to 600 feet higher. The work 
was initiated in 1941. 

Sixteen steel boiler plate evlin- 
ders, 5 feet in diameter and 40 
inches in depth, were placed in the 
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Robert R. Lindahl 
and Herbert A. Lunt 


Formerly graduate student, Yale School 
of Forestry, and soil scientist, Connect- 
ieut Agric. Exp. Sta., respectively, New 
Haven. 


ground with the rim about an inch 
above the ground surface (Fig. 1). 
The base of the cylinders rested on 
the coarse sand subsoil of Merri- 
mae loamy sand. 

In June, 1942 the cylinders were 
filled with Charlton fine sandy 
loam obtained from an open field 
in another part of the forest. The 
soil supported weed growth and in 
places had a light sod cover. The 
soil horizons were kept separate 
and hauled to the site by truck. 
The four treatments, in quadru- 
plicate, were as follows: 


I. Normal profile 

A horizon 0-8 inches 
B horizon 8-28 inches 
© horizon 28-38 inches 

II. Inverted profile 
C horizon 0-8 inches 
B horizon 8-28 inches 
A horizon 28-38 inches 

IIT. Inverted profile as in IT but with 
three 11% inch iron pipes ex 
tending vertically from the sur 
face to the buried A horizon for 
aeration 

TV. All top soil 


Figure 2 is a ground plan of the 
evlinder arrangement. The 16 eyl- 
inders were filled simultaneously 
and uniformly, the soil being well 
tamped into place. 

The soils in this region are in 
the Brown Podzolic great soil 
group. The Charlton series is a 
well drained, upland soil derived 
from unstratified glacial till. It is 
usually considered productive for 


© 
© 
© 2 


Fig. 2.—Plan of the cylinder layout. I = 
normal profile, II = inverted profile, 
III = inverted profile with aeration 
pipes, and IV = all topsoil. W, X, Y 
and Z are the four replicated blocks. 
Treatments were randomized within each 
block, 
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TABLE 1.—DATA ON THE ORIGINAL Soil USED IN THE EXPERIMENT 


Hori- Organic 


zon Total N 


Percent Percent 


carbon C:Nratio ignition 


able P 
ppm 


capacity 
m.e.* 


Percent 
22.9 
20.2 
15.7 


11.28 
6.95 
4.29 


A 0.17 
B 0.10 
C 0.10 


'Milliequivalents per 100 g. air dry soil. 


Exch. 
Exeh.Ca Mg 
_me.* mee." 


Losson Exch. H 


Percent 
7.4 
4.8 
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mel 


Moist. 
Equiv. 


Sand Silt Colloids’ Clay_ 


Percent 
24.0 
23.2 


94.9 


Percent 
14.6 


14.8 
16.6 


Percent 
33.1 
29.6 


24.5 


Percent 
52.3 
55.6 
58.9 


?Material in suspension after 15 minutes. Determined by the Bouyoucos method (2). 


grass, hay, silage corn, potatoes 
and apples when limed and fertil- 
ized, and is one of the better forest 
soils. It possesses the following 
general characteristics: 

A_ horizon.— Medium to dark 
gravish-brown or brown fine sandy 
loam, containing up to 5 or 10 per- 
cent of small fragments of mica 
schist ; loose; weak to medium fine 
erunb structure; strongly acid. 

B horizon. — Wight yellowish- 
brown to vellowish brown, tending 
toward an olive color with increas- 
ing depth; fragments of schist and 
an oceasional large boulder; firm 
in place, friable when removed; 
weak, very fine crumb structure; 
strongly acid. 

C horizon. Olive color; com- 
pact in place, friable re- 
moved; medium platy; strongly 
acid. 

Data on the original soil, sam- 
pled at the time the evlinders were 
filled and analvzed shortly after, 
are shown in Table 1. 

Shortly before planting, gypsum 
blocks for estimating soil moisture 
by the electrical resistance method 
(3) were placed in the 12 outside 
evlinders. With the aid of a small 
posthole auger three such blocks 
were placed at a depth of 18 inches 
and three at 33 inches in each of 
the 12 evlinders. 

In May, 1943, six graded hybrid 
poplar cuttings,’ later reduced to 
three, and one rooted white pine 


1All cuttings were from a single clone 
designated as OP-&8 whose parentage is 
Populus nigra 1. (female) X P. laurifolia 
Ledeb. (male). They were obtained 
through the eourtesy of Dr. E. J. Schrei- 
ner of the Northeastern Forest Experi- 
ment Station. 


(Pinus strobus cutting? were 
planted in each cylinder. After two 
seasons the poplars were cut off at 
the ground level, stripped of leaves 
and weighed. They sprouted the 
following spring and in the fall 
were again cut and weighed. After 
that they were repeatedly eut back 
until dead. Four of the pines died 
and were replaced by potted trees.’ 

Total height and growth of the 
pines were measured annually. The 
eylinders were weeded several 
times, and gypsum block resistance 
readings obtained occasionally dur- 
ing dry periods. When this phase 
of the experiment was terminated 
in the fall of 1950, the pines had 
been growing in the evlinders eight 
seaso1.s. Final measurements in- 
cludea total height, stem diameter 
at the ground level, and green 
weight of the entire tree above 
ground. 

Most of the studies on soil prop- 
erties and root distribution were 
confined to the southwest half of 
the evlinders. To determine root 
distribution, five 1-liter soil sam- 
ples were taken from each horizon 
by means of a steel eylinder 10 em. 
long and approximately 11 em. in 
diameter. These sampling positions 
were: (1) in the top laver after 
removal of about the first inch: (2) 
at a depth of 19 inches for the 
middle section, and (3) at 33 inches 
for the bottom horizon. The sam- 
ples were sereened and the roots 
washed, oven-dried, and weighed. 


7All pine cuttings came from a single 
tree in the Eli Whitney Forest near New 
Haven. 

*Three of the four replacements were 
from the original clone. 
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In addition to the root samples 
three 250 ml. soil-in-place samples 
were taken from each horizon for 
determining physical properties. 
These samples were collected in 
brass ev linders measuring 27% 
inches by 2°/;5 inches, by means of 
a soil core sampler (27).4 Also two 
loose samples were collected from 
each horizon for chemical analysis. 

Later, the remaining (northeast) 
half of the top horizon was _ re- 
moved, sereened and the roots 
weighed. 


Methods of Analyses 


Waterholding capacity ; The 250- 
ml. evlinder samples were soaked 
in water overnight, then drained 
by placing on a thick mat of news- 
papers for 24 hours, weighed, oven 
dried and reweighed. Bulk den- 
sitv: Water-free weight of the soil, 
divided by volume of the evlinder, 
after correcting for weight and 
volume of stones failing to pass a 
6-mesh-to-the-inch screen. Specific 
gravity was determined with 25-ml. 
picnometers. Pore volume in per 


(bulk den. * 100) 


Mechanical analysis was run by 
the Bouvoueos method (2). 
Chemical analyses on the 96 sam- 
ples were made as follows: pI by 
means of a glass electrode pH 
meter; nitrate nitrogen by the 
method of Harper (7); exchange- 
able calcium by the Wolf method 
(33); available phosphorus by the 
Truog method (30); organie ear- 
bon by the Schollenberger method 
(24), and total nitrogen by the 
usual Kjeldahl method. Exchange- 
able potassium was first determined 
simultaneously with calcium by the 
Wolf method but later it was re- 
peated, using the flame photometer 
method of Toth and Prince (29). 


Results 
Tree Growth Data 


The data on the poplars are 
shown graphically in Figure 3. 


‘The sampler was driven into the soil 
with a hammer, using a block of wood as 
a buffer. Neither the tripod nor the 
wheel-mounted support, described by 
Swanson, were applicable in this work. 


A 5.05 0.193 3.44 17.8 7.39 2.29 0.21 es 
B 5.34 .0O89 1.96 22.0 4.37 0.73 
on c 5.26 044 0.98 22.3 = 2.69 0.37 16 ri 
Exch. Base Avail- al 
8.6 
sp. gr. are 
at 
ay’ 
a} 
Mage? 
2) 
ag 
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Growth of trees on the inverted 
profiles (treatments II and IIT) 
was approximately twice that on 
the normal profiles (treatment I) ; 
and growth in the all-topsoil eylin- 
ders (treatment IV) was nearly 
four times that in treatment I. This 
was true both years. There was 
no significant difference between IT 
(inverted) and IIT (inverted with 
aeration pipes). 

That the best growth oceurred on 
all-topsoil indicates that hybrid 
poplars can take advantage of a 
greater depth of topsoil when it is 
provided. But the better growth 
on the inverted profiles as com- 
pared with that on normal profiles 
is more difficult to explain. It may 
be theorized that the difference in 
growth was due to two principal 
factors, namely: (1) where the top 
soil (A horizon) is buried it re- 
mains moist during the growing 
season and thus provides nutrients 
that might otherwise not be avail- 
able where the normal topsoil at the 
surface becomes dry,® and (2) 
where the C horizon is placed at 
the surface the exposure to the ele- 


WEIGHT OF TOP MINUS LEAVES, 6MS. 
500 19000 


1944 


w 


Fig. 3.—Green weight of the tops of 
poplars, exclusive of leaves. Each value 
shown is the average of three trees in a 
evlinder. The four bars represent the 
four replicates, W, X, Y, and Z in order 
from the top to bottom. 

The 1945 data pertains to sprout growth 
made during 1945, following cut-back of 
the original growth in the fall of 1944. 


ments releases nutrients that would 
ordinarily not be available. These 
theories will be discussed later after 
consideration of the soil data. 

Growth data on the white pines 
are presented in Table 2 and Fig- 
ure 4. It is apparent that growth 
differences were smaller and much 
less consistent than was the case 
with poplars. The rather wide va- 
riability in tree size within treat- 
ments, due in part to the fact that 
there was only one tree per cylinder 
and there were losses and replace- 
ments, precluded statistical  sig- 
nificance of the growth data. How- 
ever, the results show that the trees 
on the inverted soils were larger 
for the most part than those on the 
normal soils, but the trees on the 
all-topsoil were a little smaller on 
the average than those on the in- 
verted profiles. 

The direct cause of death of the 
four trees (Table 2) which had to 
be replaced is not known. It is note- 
worthy, however, that all were on 
profiles where there was topsoil at 
the surface. To what extent weed 
competition was responsible could 
not be determined but it probably 
was a factor. 

Table 3 shows the weight of pine 
roots in five liters of soil in each of 
the three segments of the profile. 
ITere, again, the variations within 
the same treatment are so large that 
the treatment differences are not 


‘Wadleigh and Richards (31) have 
stated the negative aspeet of this mois 
ture nutrient relationship in the follow 
ing words: ‘*If moisture is available in 
unfertile lower horizons of a soil and if 
most of the fertility is in the surface 
horizon that has become very dry, the 
plant may suffer from inadequate mineral 
nutrients. 
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Fig. 4.—Accumulative total heights of 


white pine. 


statistically significant. Neverthe- 
less several items of importance 
ean be gleaned from the data: 

1. There were more roots in the 
top layer of the inverted profiles 
(i.e. in the surfaced C) than in the 
topsoil of the normal profiles. 

2. There were more roots in the 
buried A horizon of treatments IT, 
IIT and IV than in the normal C 
of treatment TI. 

3. In practically every case in 
treatments TI, IT and IIT the top 
laver had more roots than the bot- 
tom laver. 

4. The total weight of roots in 
the entire profile was higher in 
both inverted and all-topsoil pro- 
files than in the normal soil. 

The data in Table 4 on surface 
soil roots in the northeast half of 
the evlinders confirm the top layer 
root data in Table 3. 


Physical Soil Properties 


The data are summarized in 
Table 5. As would be expected, 


FOR WHITE PINE 


Treatments 


II 

Inverted 
Weight of 

Height top 
Pound 
19.50 
16.50 
18.37 
18.00 
18.09 


Diameter! 


Diameter Height top 


Vv 
Inverted + aerated 


Weight of 
Diameter Height ton Diameter Height 
Feet Pounds Inches 
7.9 19.87 2.3 
11.8 12.634 2.0 
7.7 9.755 1.9 
10.5 21.13 2.3 
9.5 15.84 2.1 


IDiameter of stem measured 6 inches above the ground. 

“Original tree replaced May 1944; a second replacement made October 1945. 

3Original tree replaced April 1945. 

4Original tree replaced June 1944 (different clone). 

5This tree was observed to be somewhat poorer than the others in April 1945, 
but was not replaced. 
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1945 
= Normal 
Weight of i: 
4 Block Pounds Inch Feet 
W 16.75 2A 10.3 
x 8.87 1.8 8.2 
Y §.75* 1.3 9.4 
Z 4.133 1.0 8.6 ee 
Av. 1.6 9.1 
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TABLE 3.—WFEIGHT OF PINE Roots IN THE THREE LAYERS OF THE PROFILE! 


Total dry weight in grams of roots in 5 liters of soil 


Treatments — 
I II Ill lV 
Normal TIrverted Inverted and aerated All top soil 


Blocks 
Top layer 0-8 inches 

1.63 

0.16 

0.32 


0.83 


2.94 
0.74 


Total 
Average 
Middle iaver 8-28 inches 
0.40 
0.37 
1.46 
3.04 
0.76 
Bottom layer 28-38 inches 
1.78 
0.38 
O.65 
1.18 
3.99 
1.00 
18.10 


1.37 
0.16 
0.17 
0.78 
2.38 


0.60 


Total 
Average 


0.47 
0.24 
0.13 
0.14 
0.98 
0.24 


6.30 


Total 
Average 
Grand total 


1Obtained by one-liter sampling cylinders on the southwest half only. 


PROFILE! 


TABLE 4.—ToTaL PINE Roots IN SuRPACE LAYER OF THE 


Dry weight in grams 
Treatments 


I II IIT IV 
Normal Inverted Inverted and aerated All top soil 


Block 


Ww 125 290 
X 201 362 
Y 24 123 
z 38 196 
Total 388 971 
Average $7 2438 


1Obtained by sieving all the surface soil in the northeast half of the cylinders. 
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pore volume water-holding 
-apacity are higher in the A hori- 
zon than in the C 
position. The data show, however, 
that burying the horizon re- 
sulted in a 7.4 percent decrease in 
its total pore volume and, converse- 
ly, putting the C at the surface 
increased its pore volume 9.8 per- 
cent. These highly significant dif- 
ferences (determined by analysis 
of variance) are attributed to the 
compaction, or laek of it, due to 
position in the profile. Differences 
in pore volume and water-holding 
capacity between treatments T and 
Il or T and IIL were significant, 
but not between Il and ITT, or 
between T and IV. 

Bulk density was affected simi- 
larly to pore volume but in inverse 
manner, i.e. the A being lower in 
density than the C. 


regardless of 


Chemical Soil Properties 


The data in Table 6 show that, 
in the normal profile, the pH was 
lowest in the A horizon and highest 
in the B: But where the A horizon 
was buried its pI was slightly in- 
creased, and the C horizon showed 
a decrease in pIT when placed at 
the surface. 

The nitrate nitrogen content de- 
creased slightly with increasing 
depth in the normal profiles, and 
inereased with increasing depth in 
the inverted profiles, — conditions 


TABLE 5.—SUMMARY OF PHYSICAL DATA ON THE SOILS 


Each value below is the average of 4 replicates 
Treatments-—— 
III 
Inverted + IV 


I II Treat- 


II vs. vs. 


Normal Inverted aerated All topsoil Blocks ments Ivs.I1I Ivs.IV III vs. 1V vs. IV 


Significance of differences 


1411 
+11 Il 


I vs. 


Total pore volume, percent 


58.6 57. 58. 
47.7 58. o7. 58. xx 0 


Top’ 
Middle 
Bottom 


Top 33.7 27. 33.6 — 0 
Middle 32.8 5.5 — - 
Bottom 27. 5. 34. x3 x) _ 


xXx 
0 - 0 
0 — 


Water-holding capacity, percent of water-free soil 


0 xx 
0 - xXx 
0 


Bulk density 


Top on 9: x} x) 0 
Middle j ; — 


xx — Highly significant (1 percent point). 
x — Significant (5 percent pomt). 
0 — Not significant. 


— — Not determined for significance (usually lack of significance was obvious). 


Middle layer 


Bottom layer 


0 xx 
0 
0 


*The top layer was sampled at the 1 to 3 inch level. 


18 to 20 inch level. 


32 to 34 inch level. 


2 
1.53 0.04 
Z 1.39 4.20 1.03 
8.32 4.63 
2.08 1.16 
qi 
1.34 5.06 
0.32 
2.39 5.89 
| 
4.20 12.46 
1.05 3.11 
0.73 2.04 
2.86 0.51 
ae 1.28 1.06 
» 
1.41 1.20 
be 
324 134 
141 147 a 
201 63 t 
740 423 
185 106 pres 
: 
x 
— 
it 


TasLe 6.—SUMMARY OF CHEMICAL 


Each value below is the average of 4 replicates 


Treatments 


III 


I II Inverted + 
Normal Inverted aerated Alltopsoil Blocks ments 


Top 
Middle 
Bottom 


Top 
Middle 
3uttom 


Top 
Middle 


Sottom 


Top O85 
Middle 1.52 


Sottom 0.60 


Top O77 12 
Middle O41 0388 
Bottom 40 046 
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DATA ON THE SOILS 


Significance of differences 


IV Treat- 
pH 
x xx 


xx 
0 xx xXx 


Nitrate nitrogen ppm 
0 xXx 
xX 
0 0 0 


Available phosphorus, ppm 


Exehangeable caleium m.e. 


1.60 


1.30 


15 
Exchangeable potassium, m.e. 


O46 
O41 
O49 


XX Highly significant (one percent point) 


x Significant (5 pereent point). 


0 Not significant. 


Not determined for significance (usually lack of significance was obvious). 


presumably related in some degree 
to the organic matter content of 
the three horizons. 

In the normal profiles, available 
phosphorus was lowest in the B and 
hichest in the C horizon, although 
the differenees were small. Changes 
in phosphorus content upon pro- 
file inversion were slight. Quick 
tests of the surface soil sampled 
in the summer of 1949 had shown 
a somewhat higher concentration in 
the inverted profiles, IT and TI, 
than in either T or TV. Work in 
Indiana (22) has shown that the 
exposure of subsoil to the air in- 
creased the availability of P in that 
horizon. 

Exchangeable ealeium was low- 
est in the C horizon regardless of 
position, and the buried A had con- 
siderably more ealeium than did 
the A in the normal profiles. The 
chief point of interest in the case 
of exchangeable potassium is the 
rather marked inerease the 
amount in the C horizon when 
brought to the surface. This result 
differs from that reported in In- 
diana (22) where it was found 
that the availability of potassium 


was about the same in the subsoil 
as it was in the surface. 

Total nitrogen, organic carbon, 
and ecarbon-nitrogen ratios were 
determined on enough samples to 
show that no differences existed 
between treatments and the data 
have been omitted. 


Discussion 


The superior growth of poplars 
in the eylinders containing only 
topsoil treatment IV, was undoubt- 
edly due in part to the greater nu- 
trient capital available to the trees 
(5), and in part to the higher 
moisture content as measured by 
the gvpsum blocks (Table 7). 

The better growth of poplars on 
the inverted profiles I] and IIT, as 
compared with that on the normal 
profiles I is believed to be due in 
part to more moisture in the bot- 
tom layer of the inverted profiles 
(Table 7). A second factor, pre- 
viously mentioned, is the effect of 
a higher mositure content on nu- 
trient availability. As the buried 
A was always moist, more nutrients 
would be available to the roots than 
where the A was in its usual sur- 


Ivs. II Ivs. IV 


II vs. vs. +III IT I vs. 
Ill II¢+III vs. 1V vs. 


face position and frequently be- 
‘ame quite dry. A third contribut- 
ing factor was weed competition. 
In every case and throughout the 
experiment the inverted profiles 
were much freer of weeds and grass 
than were the profiles with the A 
horizon at the surface. This was 
due presumably to lack of weed 
seeds and to low level of nitrates. 
Although the cylinders were weeded 
from time to time, especially dur- 
ing the first two vears, it was not 
possible to maintain them weed- 
free. A fourth possible contribut- 
ing factor to the better growth on 
the inverted profiles is the higher 
content of exchangeable potassium 
and, presumably of available phos- 
phorus, in the C horizon when at 
the surface. 

In contrast to the poplars, the 
response of the pines was smaller 
and less clearly defined. That they 
did not benefit greatly by the abun- 
dant nutrient capital available in 
the all-topsoil cylinders is indiea- 
tive of the relatively low require- 
ments of Pinus. Previous work 
(16) showed that response to fertil- 
ization was much less pronounced 


if 100 
1.5 5.3 5.4 xx 0 xx — 
5.6 5.2 5.2 5.2 0 — 
— — — — — 
1.2 0.3 0.2 2.1 0 0 Xx 
0.9 0.5 0.4 1.9 0 xXx 0 
0.5 1.4 1.5 2.2 0 — -- 
f 15 18 16 16 0 0 — 0 0 0 sia i — : Bie 
| | 12 12 11 17 xXx x - 0 - x 0 
20 19 16 17 0 0 0 0 0 - — 
0 x 0 0 XX — — 
0 0 - - 0 0 0 
0 0 — 0 0 
ie 
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MOISTURE CONTENT OF THE 
OBTAINED BY ELEcTRICAL RESIST- 
ANCE READINGS OF BurRIED GYPSUM 
Biocks' 


TABLE 7.- 


Inverted 
and All 
Normal Inverted aerated topsoil 
II III 


18” depth 21.1 
33” depth 17.6 


20.0 90.4 


26.67 27. 


24.9 
28.4 
‘Comparison by treatments and by 
depth, in percent of water-free soil. Aver- 
ages of 1S measurements made during the 
summers of 1943 and 1944. 


*An average of 17 measurements. 


for Pinus resinosa and certain oth- 
er conifers than for hybrid poplars. 
Lutz and Chandler (78) state, ** As 
a rule, hardwoods absorb greater 
amounts of most mineral nutrients 
than do conifers. .. . The pines ap- 
pear to make smaller demands on 
the mineral nutrient capital of soil 
than do any other trees.’? Of the 
hardwoods, hybrid poplars are 
probably the most demanding spe- 
cies, hence show the greatest re- 
sponse. The writers are inclined to 
believe, however, that, other condi- 
tions being equal, a stand of white 
pine growing on 38 inches of top- 
soil would eventually outstrip a 
similar stand with only 8 inches of 
topsoil at its disposal. 

The somewhat better growth of 
pines in the inverted profiles in 
comparison with that on the normal 
profiles was presumably caused by 
the same factors responsible for the 
growth differences in the poplars. 


Fig. 5.- 


It is felt that the competition of 
the poplars during the first few 
years may have held back the pines 
somewhat. 

In explanation of the large 
variability, hence lack of signifi- 
canee, in the root data, one must 
consider the wide variation in 
root systems of rooted cuttings. It 
seems to be characteristic of such 
plants for the roots to ‘‘take off’ 
at nearly right angles in one or 
two directions (Figure 5). Inas- 
much as the soil was removed from 
only one-half of the cylinder, (ex- 
cept for the top layer), the char- 
acter of root systems could account 
in large measure for the variability 
found. Also, it must be kept in 
mind that confinement of the roots 
resulted in certain abnormalities, 
such as concentration along the 
evlinder wall, and in many cases 
abrupt deflection downward or 
laterally along the wall or, in some 
instances, back toward the center 
of the evlinder. In a few 
roots turned upward at the eylin- 
der wall, grew over the rim and 
took root in the soil outside the 
evlinder. 

The A horizon in the normal pro 
file (treatment 1) differed marked- 
ly from the soil in the correspond- 
ing position in all-topsoil 
(treatment IV) with respect to pI, 
nitrate nitrogen, and exchangeable 
calcium, all of which were higher 
in the all-topsoil. A possible ex 


Cases 


Root systems of two typical rooted white pine cuttings. 
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planation is that upward capillary 
movement of water instru- 
mental in bringing soluble nitro- 
gen and calcium to the surface, al- 
though such movement is contrary 
to what usually oceurs in humid 
climates. Possibly it was a tempo- 
‘ary condition oceurring during 
the summer disappearing 
again during the winter and 
spring. On the other hand. the 
data showed that both pIf and ex- 
changeable calcium of the A hori- 
zon were higher when that  hori- 
zon was buried, indieating down- 
ward movement of calcium. 

The exchangeable potassium con- 
tent of the C horizon increased eon- 
siderably where the C was placed 
at the surface. This could be 
brought about to some degree by 
alteration of soil minerals under 
the influence of water and Coo. An- 
other contributing factor would be 
the smaller amount of removal of 
potassium by weeds and grass in- 
asmuch as the inverted profiles 
were nearly bare of surface veeeta- 
tion during the entire period, as 
contrasted to the weedy normal and 
all-topsoil profiles. This factor 
would be effective chiefly where 
the weeds and grass were removed 
from the surface A horizon, thus 
preventing the return of K,to the 
soil as result of leaching and de 
composition of the vegetation. 

Possibly the higher content of K 
was one of the reasons why none of 
the pines died on the inverted pro- 
files. Recent work (8, 14, 17) on 
the effects of slash mulches and 
fertilizer application on the growth 
of various conifers seems to indi- 
cate that under certain conditions, 
at least, they respond well to potas- 
sium. 

The data in Tables 3 and 4 show 
more roots in the © horizon when 
it was at the surface than inthe A 
horizon at the surface. Hunter and 
Kelley (70), in a study with alfalfa 
and guayvule growing in a sectioned 
column of uniform *6 found 
the greatest concentration of roots 
in the upper part of the soil col- 
umn as in nature. They found, 
also, that these roots in the top sec- 
tion extracted moisture held at 


‘“soil,’ 


"Equal parts of Chaular loam, sand 
and fine gravel. 
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fairly high tensions even though 
moisture was available at low ten- 
sions in the ‘‘subsoil.’’ These facts 
would point to aeration as an im- 
portant and well known factor in 
root distribution (4, 72, 23). Usual- 
lv moist, fertile soil favors a low 
root volume, i.e. intensive root de- 


‘ 


velopment in a relatively small vol- 
ume of soil (4, 6, 23), in contrast 
to low fertility or low moisture 
supply (as in coarse sandy soils) 
which favor a high root volume. 
Inasmuch as the moisture content 
of the surface horizons was not de- 
termined, it is not possible to say 
what role moisture played in these 
differences root concentration 
of the top lavers. 

The only other cue to aeeount 
for the greater root concentration 
in the surfaced C material is its 
higher content of exchangeable 
potash and available phosphorus. 
Although potassium is effective in 
promoting root growth of fleshy 
rooted erops like mangolds and 
beets (23), it is not usually eon- 
sidered a promoter of root growth 
in the case of other crops and trees. 
In fact potassium’s exact role, 
aside from its effect in plant buffer 
systems, is still obseure (9). On 
the basis of Russell’s (2.3) diseus- 
sion, it is believed that an increase 
in the supply of available K, as 
well as phosphorus, can lead to in- 
ereased root development, especial- 
ly where available N is in only 
moderate supply. 

The findings with respect to in- 
take of nutrients from the buried 
A horizon appear to be in agree- 
ment with those of Iunter and 
Kelley (70) who found that guay- 
ule roots are able to absorb phos- 
phorus supplied to the lower part 
of the soil column (below 48 
inches) and transport it to the 
leaves and stems. 

This experiment has shown that 
trees are able to utilize the nutri- 
ents present at lower depth (28-38 
inches), and that general, 
growth was inereased where the 
profile was inverted. 

These findings should have a 
practical application in tree and 
shrub planting. It appears that 
good results can be expected if the 
topsoil is placed in the bottom of 


the hole and the subsoil at the sur- 
face. This procedure has one ad- 
vantage over using topsoil entirely 
for the back fill, in that weed com- 
petition is apt to be less of a prob- 
lem where the C horizon material 
is at the surface. Where weeds can 
be controlled, it is expected that, 
generally speaking, most rapid 
yvrowth will be obtained where the 
entire root system has access to top- 


soil. 
Summary and Conclusions 


In order to obtain more infor- 
mation on nutrient intake and 
root development of trees, hybrid 
poplar and white pine rooted cut- 
tings were grown in steel cylinders 
containing Charlton fine sandy 
loam soil, altered as follows: 


I Normal A/B/C profile 
Il Inverted C/B/A profile 
Inverted C/B/A_ profile with 
provision for aeration of the 
buried A horizon 
IV All-topsoil 


The growth of the poplars was 
twice as great on the inverted pro- 
files and four times as great on the 
all-topsoil profiles as on the normal 
profiles. White pine, on the other 
hand, showed smaller and_ less 
clearly defined increases on the in- 
verted profiles and even less in- 
erease on the all-topsoil treatment. 

Root concentration of white pine 
appeared to be somewhat higher in 
inverted profiles in both top and 
bottom horizons than in the normal 
profile. 

It was observed that grass and 
weed density and growth were 
much lower when the subsoil was 
at the surface. 

Soil moisture during dry periods 
in the growing season was highest 
in the all-topsoil cylinders and low- 
est in those with normal profiles. 

Soil studies indicated certain 
changes in the soil as result of the 
artificial change in profile arrange- 
ment. Where the A horizon was 
buried, (in comparison with the 
normal profile with the A at the 
surface), it inereased in bulk den- 
sity, water-holding capacity. pIT, 
nitrate nitrogen, exchangeable eal- 
cium and, to a slight extent, avail- 
able phosphorus. At the same time 
total pore space and exchangeable 
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potassium content decreased. When 
the C horizon was brought to the 
surface it showed an increase in 
total pore volume and exchangeable 
potassium and a decrease in bulk 
density, pI], nitrate nitrogen and, 
to a slight degree, available phos- 
phorus. There was an indication 
that available phosporus was high- 
er in the surface C than in the 
normal <A. 

The upper portion of the all-top- 
soil cylinders contained somewhat 
higher values for pI, nitrate nitro- 
gen and exchangeable calcium than 
did the A of normal profiles. 

The provision for aerating the 
buried A horizon was ineffective so 
far as could be detected by growth 
response and soil analyses. 

Indications are that the superior 
growth of the poplars on all-top- 
soil was due to greater total nu- 
trient capital and higher moisture 
content. White pine is less exact- 
ing and failed to benefit under the 
same conditions. 

The better growth on inverted 
profiles as compared with normal 
profiles is ascribed to a larger sup- 
ply of available nutrients because 
of more moisture in the buried A 
horizon, and less weed competition. 
A somewhat higher concentration 
of exchangeable potassium and 
available phosphorus in the sur- 
faced C horizon may be additional 
contributing factors. 

It is concluded that tree roots 
can reach and utilize nutrients 
down to considerable depth below 
the surface. It is not necessary nor 
is it necessarily desirable to have 
the most fertile portion of the soil 
profile at the surface. 
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Edward R. Linn passed away at Stillwater, Okla., on the morning of No- 
vember 10, 1953. Born in Greenville, Ohio on May 3, 1877, he received his B.S. 
degree from Ohio State in 1910 and his Master's in Forestry at Yale University 
in 1913. He was a member of the Society of American Foresters and of the 
Forest Products Research Society of America. 

In his earlier years, he worked for the Brown Paper Company in New 
Hampshire and Canada; after several vears with them, he returned to Ohio to 
assist with the printing company operated by his family. After serving as 
forester for the Hardwood Manufacturing Association from 1929 to 1933, and 
as forest manager of the Southern Hardwood Producers Association from 1933 
to 1941, he was consultant forester for the Southern Pine 
October 1, 1947 he joined the faculty of the Forestry Department of Oklahoma 
A & M College, where he taught logging, forest products, wood technology, and 


wood treatment. 


Association. On 


He was author of the American Forest Reports of Florida and Kentucky, as 
well as a bulletin on Forest Industry Survey of Oklahoma, and many other 


papers and publications. 


He will be missed by his many friends in and out of forestry circles. 
P. Rigpox 
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A Malady of Red Pine on Poorly 


Drained Sites 


Rep PINE (Pinus resinosa Ait.) has 
been extensively used in reforesta- 
tion in northeastern United States. 
Its ease of establishment, rapid 
early growth and supposed free- 
dom from most serious insects and 
diseases have encouraged its plant- 
ing on a diversity of sites. New 
York State nurseries shipped some 
225 million seedlings of this species 
in the period 1900-1945 and _ ac- 
cording to present plans it is to 
comprise 25% of total nursery pro- 
duction in the near future (27). 

Although dying of small areas 
of red pine plantations from no 
well defined causes had been noted 
occasionally (1-7), the number of 
such reports increased materially 
after 1946. In view of the impor- 
tance of the species a general sur- 
vey was made in New York to de- 
termine the nature of the malady 
and possible means of control or 
prevention. 


Observations 


From 1949 to 1951 a number of 
unhealthy or dying plantations 
were studied and compared with 
adjacent unaffected stands. Loea- 
tions of the principal affected areas 
studied are shown in Figure 1. 


Occurrence and Symptoms 

As Figure 1 occur- 
rence of the malady is not limited 
geographically, and there is no ob- 
vious relationship to the limited 
range of climatic zones within the 
area studied. The affected planta- 
tions observed range in age from 
5 to 40 years, although the major- 
ity were planted in the mid-thir- 
ties. They occur on a variety of 
slopes, from level to 25 percent, and 


suggests, 


‘It is a pleasure to acknowledge the 
assistanee of Fred Winch, state exten 
sion forester, who brought to our atten 


tion the widespread oecurrence of the 
malady. We are indebted to H. C. S. 
Thom, visiting professor of Statistics 


at Cornell, for the method of analyzing 
rainfall records employed. Personnel of 
the N. Y. State Conservation Department 
and other foresters cooperated in the 
location of affeeted areas. 


A Weather Stations: 


Elmira 
2. Arnot 

3 Ithaca 
4. Cortland 


E. L. Stone, R. R. Morrow, 

and D. S. Welch! 

Departments of Agronomy, Conservation, 
and Plant Pathology, respectively, New 
York State College of Agriculture, 
Cornell University, Ithaca, N. Y. 


Affected plantations studied. 
O@ Plantations from which samples were cultured. 


Fig. 1. 


are not confined to particular topo- 
graphic positions. Many are asso- 
ciated with drainage ways and 
seepage areas, however, suggesting 
a relationship with soil drainage. 

The malady expresses itself in 
various ways which may occur in 
proximity to one another and inter- 
grading (Fig. 2). The most di- 
vergent manifestations are (1) a 
rapid dying of most of the trees 
following good intial growth and 
(2) prolonged stunting, accom- 
panied by gradual death of indi- 
vidual trees. These two conditions 
are termed ‘‘A’’ and ‘‘C,”’ re- 
spectively, for convenience in sub- 
sequent discussion, with an inter- 
mediate condition, ‘‘B,’’ also recog- 
nized. The latter is characterized 
by poor to fair early growth fol- 
lowed by dying of individual and 
small groups of trees. This pro- 
eresses more slowly than in ‘‘A’’ 
but with the same ultimate result. 
The designations are arbitrary and 
may in part reflect the age at 
which onset of the malady occurs. 
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Areas of stunting and slow growth, 
conditions ‘‘B’’ and ‘‘C,’’ are more 
numerous and usually larger than 
areas of condition ‘‘A,’’ which are 
usually five acres or less in extent. 

Condition ‘‘A,’’ which is the 
most striking, occurs in 15 to 40 
year old plantations which to out 
ward appearances have grown 
normally for some years (Fig. 3, 
7. 8). Thereafter growth of the 
terminal shoot is reduced pro- 
gressively for a period of 3 to 6 
years, or until the tree dies. The 
usual pattern is 24 to 14 normal 
height growth during the first year 
of decline, ™% or less the seeond, 
and subsequently a few inches di- 
minishing to sometimes less than 
an inch. The lateral branches are 
similarly affected, and accordingly 
the length of needle-bearing twig 
dim‘nishes. This leads to a char- 
acteristic ‘‘tufted’’ appearance as 
the 3 to 5 annual suites of needles 
are crowded near the ends of the 
branches (Fig. 3). Reduced twig 
growth is often unrecognized from 


-Location of affected plantations studied. 
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Fic. 2.—Top and root manifestations of the various injury conditions deseribed, and their occurrence as related to soil type and 
emorphology within the Bath eatena. Soils progress from very poorly drained on the left to well drained on the right. 


the ground in the incipient stages 
because few laterals arise to mark 
the closely-spaced nodes. Needle 
length is markedly reduced in the 
later stages and the last formed 
needles are frequently discolored. 
The tufted appearance is followed 
by death of the tree, usually within 
a year or two. 

Radial growth of the stem may 
diminish before height growth is 
affected but. if not, its decline 
usually parallels that of the termi- 
nal shoot. In the one to three years 
prior to death the annual rings are 
from a few hundredths to less than 
one-hundredth of an inch in width. 
Commonly the last formed ring 
consists of spring wood cells only, 
indicating the season at which the 
cambium ceased to function. 
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In overstocked stands, reduction 
in radial growth oceurs for some 
vears before symptoms appear 
(Fig. 10, Varna). There appears 
to be no relation of crown class to 
the onset of the symptoms, how- 
ever, and trees adjacent to open- 
ings are affected in the same man- 
ner as those in the interior of the 
stands. 

In the intermediate condition 
““B’’ the symptoms closely 
semble those of ‘‘A’’ except as the 
slower early growth renders the 
subsequent reduction less conspieu- 
ous. Severely stunted trees, condi- 
tion ‘‘C,’’ have seldom grown more 
than 4 to 9 inches in height each 
year, but further dwarfing, accom- 
panied by shortened and yellowed 
needles, often precedes death of the 


individual trees. Due to establish- 
ment losses and stunted appear- 
ance, plantations characteristic of 
condition ‘‘C’’ are usually recog- 
nized as obvious failures by their 
tenth year (Fig. 9). 

All of the soils on which affected 
plantations occur are classed as im- 
perfectly to very poorly drained. 
The lateral root systems of severely 
stunted trees (condition ‘‘C’’), are 
but sparsely developed and branch 
chiefly in the upper 3 inches of soil. 
Fine roots arising adventitiously 
from main roots near the trunk 
often form a mat at or near the 
surface of the ground. Some ap- 
pressing roots may ascend the stem 
for an inch or two above the ground 
line, protected by bark scales and 
low branches. 
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Fig, 3.9.-—-From red pine plantations. 


a poorly drained soil, Volusia silt loam. 
dense mat of fine roots occurs in the surface two inches (below the knife). 
din silt loam that approaches «a well drained soil in its charaeteristies; note roots at 


104 


~ 


JOURNAL OF FORESTRY 


Fig. 3. Tufted erown characteristic of conditions ‘*A’’ and ‘*B’’.—Fig. 4. Profile of 
The lateral roots do not penetrate below 12 inches and the lowermost are dead; a 
Fig. 5. Profile of a moderately well drained Mar 


36 inches. From another part of same 


plantation as that in Fig. 4.-Fig. 6. Root system of a marginal tree (Fig. 2) on Volusia silt loam showing the surface mat of 


fine roots near the trunk. Roots deeper than 10 inches are dead 


(Rule on trunk is 6 inches long.) Fig. 7. Condition ‘*A’’; a 


38 year old stand on Red Hook gravelly silt loam; Varna, N. Y.—Fig. &. Condition ‘‘A’’; a 24 year old stand on Volusia silt 


loam: Waverly, N. Y.—Fig. Condition **C’’, 


kins County plantations. 


Trees in conditions and 
commonly have somewhat 
deeper root systems with a few 
more or less vertical ‘‘sinker’’ 
roots immediately beneath the 
trunk (as in Fig. 6). Such roots 
often extend to depthis of 18 to 24 


inches. On trees remaining alive 
they are stubby, blackened and de- 
void of small laterals, with only 
the upper portions living. The pri- 
mary lateral system is shallow and 
is limited almost entirely to the 
surface soil horizons when these 


transitional to **B’’; a 19 year old stand on Chippewa silty clay loam; Tomp 


are underlain by compact subsoil 
(Class 1, Table 1) (Fig. 4). Usual- 
ly only the uppermost portion of 
the lateral root system remains 
alive on the affected trees; the 
deeper laterals, e.g. at 5 to 10 
inches, are often dead or stubby 
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and without fine branches for most 
of their length. Often there is evi- 
dence of repeated killing and _ re- 
growth of root ends, suggesting al- 
ternation of adverse and favorable 
growth conditions. Although no 
root counts were made it appears 
that great reduction in absorbing 
surface has accompanied, or pre- 
ceded, development of the above 
ground symptoms. Long affected 
trees having the deeper roots de- 
stroyed may develop dense mats of 
adventitious roots similar in char- 
acter to those of stunted trees but 
more extensive. Such a mat may 
fully occupy the surface two inches 
of soil for a radius of two feet and 
may to some degree substitute for 
the lack of a normal absorbing sur- 
face (Fie. 4, 6). 

On areas bordering upon affected 
parts of the plantations, the trees 
usually appear outwardly healthy. 
In some instances, however, their 
root systems are restricted to the 
upper 10 to 16 inches of soil (Fig. 
6). 


Relation to Fungi and Insects 

In a disease of the type here de- 
scribed, the possibility exists that 
a pathogenic fungus or other or- 
ganism may be the primary inciting 
agent. The presence of many dead 
roots and rootlets on the affected 
trees in the areas studied suggested 


t.—Usvan RANGE OF Som. PROPERTIES IN) AFFECTED PL 


Profile Drainage 
Class Soil Materials Level 


Imperfectly & 
Poorly 
I Compact, acid or Drained 
weakly enleareous 
glacial till Very Poorly 
Drained 


Imperfectly & 
Poorly 
Il ‘lacial outwash Drained 
and colluvium 
Very Poorly 
Drained 


Imperfectly & 
Poorly 
III Glacial lake Drained 


silts and clays 
Very Poorly 


Drained 


this. Tests were made for the pres- 
ence of pathogenic fungi in the 
dead roots and in the soil by the 
method originally employed by 
Tucker (30) as modified and de- 
scribed by Campbell (75). Repre- 
sentative soil and root samples from 
affected plantations in widely 
scattered areas (Fig. 1) failed to 
yield evidence of Phytophthora or 
other related fungi. 


Typical butt-rot, i.e. decay of the 
basal portion of the trunk and ad- 
jacent roots, was rarely observed 
in the areas studied. The trees re- 
mained standing after they were 
dead and could not be pushed over 
until weakened by borers and rots 
due to saprophytes. Attempts to 
isolate fungi from the roots and 
root-crowns of affected trees by the 
tissue planting method failed to 
produce anything of significance. 
Fomes annosus was found in two 
plantations but under conditions 
which indicated that it was not a 
factor in the disease under disceus- 


sion. 


In all the study areas, secondary 
bark beetles were common on dead 
trees, but no insects were found at- 
tacking live trees. In two planta- 
tions Ips pint was abundant on 
dead trees. Examination of tufted 
trees which were still ereen but ob- 
viously would be dead within a 
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year or two disclosed not a single 
insect. Neither insects nor patho- 
genie fungi seem to be the cause of 
tree decline. 


Relation to Soil Factors 

Within the affected stands 
studied the soils ranged in texture 
from gravelly silt loams to clay 
loams and in reaction from acid 
(pH 4.5 surface, 5.5. subsoil) to 
circumneutral (pll 6 or above in 
surface, 6 to 7 or above in subsoil). 
A few lacustrine soils account for 
the heaviest textures and most of 
the high reactions noted. The ma- 
jority of the soils are medium- 
textured and from acid materials. 
Inasmuch as healthy plantations 
oceur nearby on soils similar in 
texture and acidity there seems to 
be no close relationship between 
these properties and growth failure. 

When the soils are grouped ae- 
cording to their position in a drain- 
age catena.” however, stunting and 
premature death are clearly asso- 
ciated with the degree of internal 
soil drainage. Although the soils 
of the affected areas represent a 
number of soil series, all occur in 
the imperfectly, poorly, and very 


°A\ drainage catena consists of the sev- 
eral soils developed on similar parent ma 
terial but differing in their characteris- 
tics heenuse of the effects of drainage. 
See Fig. 2. 
ANTATIONS STUDIED 


Prevalent 


Surface (Plow Layer) Substratum Injury Representative Soil 
Texture’ Consistence' Reaction’ Consistence Class* Series 
Silt loams Friable (i.e. Strongly Allis, Volusia, Fre 
& gravelly when moist) tomedium Compact A-B mont, Erie, Morris 


silt loams acid 


Silty clay Plastic (i.e. Strongly 


loams and when wet) — acid to Compact BC Chippewa, Alden, Nor 
silt loams neutral wich 

Silt loams Friable Strongly Very 

& gravelly acid to friable A Red Hook 

silt loams neutral to firm 


Gravelly 


silt loams Plastic Strongly Very 

to silty acid to friable B-C Atherton 

clay loams neutral to firm 

“lay loams Very plastic Slightly Very firm AB Odessa, Lakemont 
and silty acid to when moist Canandaigua 

clay loams neutral 


Clayloams Very plastic Slightly 


and silty acid to 
clay loams mildly 


alkaline 


‘These terms are used as defined in the Soil Survey Manual (28). 


“Injury elasses deseribed in the text. 


Very firm BC 
when moist 


Poygan, Toledo 
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poorly drained positions of a six- 
step catena. Conversely, these dis- 
turbances have not been found on 
well-drained soils (Fig. 2, 5). 

The soils of the affected stands 
examined can be grouped into 
three general profile classes, de- 
scribed in Table 1. Soils of the first 
profile class, formed on compact 
glacial till, are by far the most com- 
mon inasmuch as extensive areas 
of these have been abandoned for 
agriculture. The poorly drained 
members occupy gently rolling hill- 
tops, convex and lower slopes, as 
well as the margins of drainage 
ways and seepy spots. The sub- 
soils are very compact, with bulk 
(volume weights) eom- 
monly exceeding 1.7 and, at depth, 
2.0 (14). Both downward drain- 
age and root growth are greatly 
impeded. Excess precipitation as 
well as water delivered to the sur- 
face by gravel lenses and permea- 
ble rock (1/2) moves laterally along 
the subsoil surface. In consequence 
the soils, though normally dry in 
summer, are subject to prolonged 
saturation in spring and fall with 
water tables ‘‘perched’’ above the 
compact zone (29). Slope and topo- 


densities 


graphic position cause some varia- 
tion in the length of the saturated 
These 
soils are usually readily recognized 
at any season, however, by their 
highly mottled subsoils. The very 
poorly drained associates found in 
the drainage ways and swamp mar- 
gins are moist throughout most of 
the year. The subsoils are heavily 
gleyed and mottling extends into 
the dark surface soils. 


period in normal seasons. 


Soils of the second profile class 
are less extensive. They oceur on 
the outwash and colluvium of lower 
slopes, or on mixtures of till and 
underlying materials that are shal- 
low over bedrock. Usually they are 
charaeterized by pervious subsoils 
and their seasonal wetness is due 
to outward- or upward-flowing 
ground-water from the rock or 
other pervious layers beneath. Thus 
they may occur on steep slopes. 
Commonly the subsurface layers of 
the poorly drained soils are only 
finely and obscurely mottled. The 
very poorly drained associates re- 


semble those on the compact till in 
both appearance and effect. 

Only a few examples of the third 
profile class have been studied be- 
cause such soils usually remain in 
agriculture. Beeause of the high 
clay content the surface horizon is 
often well aggregated. On level 
areas drainage varies from imper- 
fect to very poor with but minor 
changes in relief. On steeper slopes 
slumping and érosion have often 
exposed the stiff subsoil which may 
be caleareous at shallow depths. 
The heavy textured till soil under- 
lving a dying plantation studied 
by Levine and Hutchinson (2/) is 
similar to the caleareous lacustrine 
soils of this profile class. 

Almost all of the areas studied 
had been long cultivated prior to 
reforestation. Tillage destroyed 
the considerable micro-relief, the 
‘feradle-knoll’’ topography, that 
originally characterized these soils 
Thus in contrast to adjacent wood- 
lands such old field sites afford 
few ‘‘islands’’ above the zone of 
prolonged saturation. An addition- 
al characteristic of the poorly 
drained sites is severe frost heav- 
ing whieh, under certain conditions 
of moisture supply and cover, may 
expose or deform roots. 


Relation to Precipitation 

Under conditions of high spring 
rainfall, soils with impeded drain- 
age are susceptible to prolonged 
saturation and accompanying lack 
of aeration. The possible role of 
precipitation excess is suggested by 
the extensive root injury and evi- 
denee of its more or less simul- 
taneous onset in all stands char- 
acterized by condition ‘‘A’’ and 

Figure 10 presents the annual 
radial growth of red pine in sev- 
eral affected areas within the Al- 
legheny Plateau region, together 
with selected precipitation data 
from the nearest appropriate 
weather stations (37). The loea- 
tion of each weather station is in- 
dicated on Figure 1. The County 
plantation is within five miles of 
the Arnot station and the Varna 
and Ithaca Watershed plantations 
are within five miles of the Ithaca 
station. Both the Waverly and 
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Seeley plantations are somewhat 
remote (ca. 15 miles) from the EI- 
mira station, and the Highland 
Forest area is a slightly greater 
distance from the nearest weather 
station at Cortland. Because of 
such distances, and elevational dif- 
ferences as well, the station records 
only approximate actual precipi- 
tation at the study areas. The simi- 
larities among stations, however, 
indicate that the excesses and de- 
ficiencies discussed are of wide- 
spread rather than local oceur- 
rence. 

Excepting data from the Varna 
plantation, which was established 
in 1914, the radial growth measure- 
ments of Figure 10 begin for the 
most part with the fourth year 
after the least advanced tree of the 
sample attained breast height. Ae- 
cordingly the first rings measured 
are wide and general downward 
trends oceur with age, particularly 
as the crowns close. In the Varna 
plantation, with trees spaced 6 x 6 
feet and unthinned until 1948, the 
downward trend continues until 
1937, with the subsequent 10 years’ 
¢erowth slow and uniform. A simi- 
lar trend appears in the Waverly 
plantations, established in 1927. 


For at least a decade prior to 
1940, May rainfall was approxi- 
mately normal or below, and at EIl- 
mira this sequence persisted until 
1943. Some minor reductions in 
growth prior to 1940 coincide with 
deficiencies in total May through 
July rainfall, as in the years 1938 
and 1939. The tri-monthly sum is 
an imperfect index of drought, as 
suggested by the 1938 value of El- 
mira when a dry April was fol- 
lowed by a further deficiency which 
attained nearly 3 inches by July 
10, at which time it was largely re- 
dueed by subsequent excess rains. 
Similarly, the marked July-August 
deficits occurring at all stations in 
1944, except Arnot, are largely un- 
represented by the May through 
July totals. 

3v far the most striking feature 
of these eurves, however, is the 
abrupt decline in growth of all af- 
fected trees, regardless of age, loca- 
tion, or soil type. beginning in 
1944 to 1946 and culminating in 
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Fig. 10.— Radial growth of affected red pine in southern New York as related to 
precipitation excess and deficiency at the four weather stations. (The figures in paren 
theses are numbers of trees measured. Dotted lines represent trees dying early. The 
Elmira precipitation deficit on July 10, 1938 is indieated by an open bar.) 

the death or incipient death of at Waverly. This decline appears 
most of the plantations repre- to be associated with the unusually 
sented. Dead trees were observed high late spring precipitation of 
as early as 1946 at Varna and 1947 the period 1943-47, shown in Fig- 
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ure 10 by the rainfall values for 
May. Marginal trees (County 2, 
Seeley 3) appear to have stabilized 
growth at a lower level for the pres- 
ent. 

May excess was pronounced in 
1943 when all stations reported 6 
to inches rainfall, from 244 to 
4!) inches above normal. June rain- 
fall was approximately normal that 
vear, and again following the 
smaller May excess of 1944, exeept 
at the Arnot station which reeeived 
over 8 inches in June, 1944. The 
general 5 to 614 inch May rainfall 
at all stations in 1945 was followed 
at Arnot and Cortland by some 6 
inches during June. In 1946 the 
May excess was somewhat miti- 
gated by April deficiencies at all 
stations, whereas in 1947 April ex- 
cesses preceded exceptionally heavy 
May rainfall. 

$y comparison with the preeed- 
ing decade, the 1943-47 sequence 
of May precipitation appears un- 
usual in both duration and amount ; 
indeed, for the state as a whole the 
May 1947 rainfall was the highest 
on record. Nevertheless, inspection 
of the records for Ithaca, N. Y. re- 
veals that similar periods of May 
rainfall have occurred irregularly 
in the past, as for example in the 
years 1837, 1838, 1882, and 1892-4 
when over 6 inches was recorded. 
Therefore, the 75 years of eontin- 
uous record at this station were an- 
alyzed by the methods employed by 
Thom (8). It is apparent from this 
analysis that years with above or 
below normal May rainfall are dis- 
tributed wholly at random, as has 
also been abundantly demonstrated 
at other loealities. Table 2 gives 
the frequency with which years of 
May precipitation above certain 
amounts may be expected at this 
station, and in addition the likeli- 
hood of ‘‘runs’’ of consecutive 
vears with such amounts (75). For 
convenience the frequencies are 
stated as the number of years the 
specified event can be expected in 
the course of a century. Precipita- 
tion frequency distributions for 
other stations in the Allegheny Pla- 
teau section ean be expected to re- 
semble that at Ithaca. Thus heavy 
May excesses, although infrequent 
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in human experience, must be reck- 
oned as recurring events in the en- 
vironment of a plantation which re- 
quires 40 to 80 years to attain fi- 
nancial maturity. 


Behavior of Associated Species 

Poor growth and gradual failure 
of white pine plantations were ob- 
served on some of the least favor- 
able soils of the first profile class. 
On other soils of the first and see- 
ond profile classes some instances 
of resin flow from the root crown 
and lower stem of white pine ap- 


pear to correspond to the ‘‘resin- 
osis’’ disease deseribed by York 
(2). In two cases a few 30 to 35 
vear old Scotch pine mixed with 
dying red pine on poorly drained 
soil have also died. 

No instances of dying of Nor- 
way or white spruce were noted on 
poorly drained soils, although the 
plantations observed were less than 
20 vears old. On a few very poorly 
drained sites Norway spruce ex- 
hibited poor initial survival, slow- 
er growth and somewhat chlorotic 
foliage. A plantation on a_ level 
area of soil of the third profile class 
was severely stunted. 

Likewise the volunteer hard- 
woods among conifers are too young 
for full appraisal. Vigorous sap- 
lings of white ash, elm, black cherry 
and red maple were common on 
some of the more favorable of the 
poorly drained soils of the seeond 
and third profile classes. 

Discussion 
Pathogens 

The affinities of the described 
malady with the ‘‘resinosis’’ dis- 
ease of white and red pine named 
and investigated by York (7, 2. 3, 
f, 5, 6.7, 33) are not clear, Evi- 
dence is presented by York (33) 
that the resinos's disease studied 
by him was caused by an unidenti- 
fied fungus. In an unpublished re- 
port (33) he deseribes two series 
of inoculation experiments in sup- 
port of this statement. In the first 
of these, ‘‘more than 100 inoeula- 
tions’> were made on voung white 
pine trees growing in a medium 
silty soil, having good surface and 
underground drainage. Five years 
after inoculation, one of the trees 


TABLE 2.—CHANCES OF SINGLE AND CON 
SECUTIVE YEARS WITH MAY PRECIPITATION 
EXCEEDING GIVEN AMOUNTS AT ITHACA, 
N. Y.; EXPRESSED AS NUMBER OF YEARS 
PER CENTURY EXCESS MAY OccuR. (AVER 
AGE MAY PRECIPITATION = 3.47”, MEDIAN 
= 3.25”) 

May pre 

cipation Number of consecutive years: 
greater 


than: 1 2 3 4 5 
Inches Years per century 
4 33 22 7 2 1 
18 14 3 <1 
6 < ] 
7 4 4 <4 
8 2 2 <1 


‘This value, based on the 77-year reeord 
from the Cornell campus compiled by 
W. K. Widger, Jr., differs slightly from 
the Weather Bureau normal used in Fig 
ure 10, 


showed an extension of the original 
lesion of ‘‘more than an inch’’ and 
this tree was considered to be in- 
fected. In the second series, 50 
trees were inoculated. Four years 
later all showed marked infection 
and abundance of resin, and two 
were in a dying condition, with 
their root crowns completely 
girdled. The second lot of trees 
was growing in a fine heavy silt, 
with fair surface drainage and very 
poor underground drainage. The 
relation between poor soil drain- 
age and the oeeurrence of the dis- 
ease is further indicated by the 
following quotation from York 
(33 sp. 22) referring to the second 
lot of inoculated trees mentioned 
above. ‘‘The writer believes that 
if the trees in Lot B had not been 
inoculated they would eventually 
have had resinosis sinee there was 
an adjacent white pine plantation 
where the trees were about 28 vears 
old and many of them had _ resin- 
osis. The pIf and physieal proper- 
ties of the soil in these two planta- 
tions were almost identieal.’’ 

The predisposing effect of poor 
underground drainage on the sus- 
eeptibility of pines to the resinosis 
disease is mentioned repeatedly in 
the report. Finally, York concludes 
that ‘‘—— if the pIT of the soil was 
a factor in predisposing the trees 
to disease, it was secondary to the 
high percentage of colloidal ma- 
terial and soil structure (3.3 :pp. 
35, 36)."" Tt may be added that 
‘‘strueture’’ referred principally 
to the compactness of subsoil. Also, 
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‘*colloidal material’’ (silt plus clay, 
by the Bouyoucos method), al- 
though often higher in the surface 
of very poorly drained soils, does 
not in fact bear any close relation- 
ship to soil drainage. However, 
York’s description of soil mottling, 
subsoil compaction, perched water 
tables and hypertrophied lenticels 
clearly indicates that he associated 
the disease with some degree of im- 
peded soil drainage. This is further 
borne out in other reports pub- 
lished by him on the resinosis dis- 
ease. (2, 3, 4,7 

York's area of study embraced a 
range of conditions. Present ob- 
servations on a few red pine plan- 
tations within these areas indicate 
that the soils and growth condi- 
tions associated with dying cf this 
species differ in no respect from 
those occurring elsewhere, as re- 
ported in this paper. 

Ibberson (23) in a preliminary 
account of a diseased condition of 
red pine in southeastern Pennsyl- 
vania reported the fungus Phyto- 
phthora cinnamomi associated with 
the roots of affected trees. The 
symptoms described indicate that 
the onset of the attack is more sud- 
den than that observed in the red 
pine disorder reported in this pa- 
per. Abnormal reduction size 
of the terminal shoot occurs in the 
first year and the next year the 
tops of the trees wilt, bend over, 
and die. These symptoms are usual- 
ly followed by insect attacks al- 
though many affected pines grad- 
ually die without any attack by in- 
sects. The ability of the fungus 
Phytophthora cinnamomi to cause 
the disease was not tested by in- 
oculation experiments. The obser- 
vation was made that trees grow- 
ing on the lowest, poorest-drained 
soils were the first to die. The com- 
ment was also made that red pine 
in the area studied was south of 
its natural range and, under these 
cireumstances, the future of the 
plantation was doubtful. 

Spring precipitation at many 
stations in southeastern Pennsyl- 
vania was abnormally high in 1946- 
48, (31) however, and the observa- 
tions of the present paper suggest 
this may also be of significance. 
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Copeland (17) has demonstrated 
a relationship between soil drain- 
age level and the incidence of 
‘‘littleleat’’ disease in loblolly and 
shortleaf pine. Present informa- 
tion on this disease suggests the 
action of a root pathogen influ- 
enced by soil conditions, and there 
is considerable evidence linking 
Phytophthora cinnamomi with the 
occurrence of dead roots. It was 
found that as the internal drainage 
of the soil became poorer the per- 
centage of littleleaf increased. 

In the foregoing reports the part 
played by pathogenie organisms is 
not vet clearly resolved. Moreover. 
in the present malady, attempts to 
isolate a pathogen have been un- 
successful. In particular, Phyto- 
phthora cinnamomi was not found 
nor was Fomes annosus excepting 
the two unrelated occurrences 
noted. 


Soil Drainage and Rainfall 

Internal soil drainage is signifi- 
eant for plant growth chiefly 
through its effects upon soil aera- 
tion (32). Under conditions of 
prolonged soil saturation the oxy- 
gen content of the deeper soil lay- 
ers is reduced to very low levels. 
Commonly, a reduction in oxygen 
content during the winter and 
early spring is an annual ocecur- 
rence on soils such as those of 
Table 1, and under the influence 
of heavy spring rainfall the oxygen 
deficiency may persist well into the 
growing season. Hence excess 
spring rainfall is of particular sig- 
nificance, and Boynton (10) sug- 
gests that ‘San excess of only a few 
inches of precipitation in May and 
June may have a far greater de- 
pressing effect on the air supply of 
the subsoil than will an excess 
twice as great occurring in Septem- 
ber.”’ 

The consequences of soil aera- 
tion upon root develspment are 
generally understood (27). In the 
apple, for example, roots are able 
to survive at rather low oxygen 
concentrations but with impaired 
effectiveness (9, 11). Suecessively 
higher oxygen levels are required 
for growth of existing root tips and 
for initiation of new roots. 

In the absence of physiological 


studies of forest trees their natural 
occurrence is often studied as a 
clue to their growth requirements. 
In nature red pine occurs only on 
well drained or excessively drained 
soils (16). Quite unlike white pine, 
the species is rarely or never 
found on poorly drained soils de- 
spite the suitable seedbed condi- 
tions occasionally afforded through 
exposure by wind or fire. In de- 
cided contrast to natural stands, 
all of the affected plantations ob- 
served occur on soils classified as 
imperfectly, poorly or very poorly 
drained. These several considera- 
tions, together with evidence of 
massive root destruction in the ab- 
sence of primary pathogens, strong- 
ly suggest deficient soil aeration as 
the major factor involyed in the 
death and stunting of red pine 
plantations. 

According to this view the stands 
currently affected were favored by 
a long sequence of near-normal or 
below-normal May precipitation, a 
sequence that at Ithaca endured 
from 1920 to 1939 with but one ex- 
ception in 1929. (Fig. 10). More- 
over, these stands, most of which 
were planted in the 30’s, were 
youthful and perhaps capable of 
recovering from such injury as did 
occur, except on very poorly 
drained soils where continued 
stunting resulted. Even the ap- 
preciable May excess at some sta- 
tions in 1940 may have had little 
lasting effect. In 1943, however, 
and repeatedly from 1945 to 1947 
heavy May and May-June rainfall 
caused prolonged soil saturation 
and often led to killing or partial 
destruction of all but the shallow- 
est roots. Possibly some regenera- 
tion of the absorbing surface oc- 
curred following the initial killing 
but this too was largely eliminated 
in subsequent years. Thereafter 
gradual appearance of above 
ground symptoms and death were 
inevitable. Trees somewhat less 
severely affected remain alive 
for the present but with shallow 
root systems that restrict their 
erowth and leave them in hazard 
from drought and future soil sat- 
uration, as well as from wind- 
throw. Copeland’s (18) observa- 
tions on shortleaf and_ loblolly 


111 


pines, indicating ‘‘a critical per- 
centage of dead roots somewhere 
between 18 and 34 percent beyond 
which a tree fails to continue nor- 
mal growth and begins to decline,’’ 
are of interest here. So also are the 
results cited by Hunt (22) demon- 
strating that the tops of pine seed- 
lings remain outwardly unaffected 
for at least some months after se- 
vere injury to the roots produced 
by flooding. 

The lag in visible effects makes 
it impossible to determine whether 
a single year of very excessive 
spring precipitation could have 
consequences comparable to those 
following the 1943-1947 sequence. 
Marked diminution in growth oe- 
curred by 1946 in most trees meas- 
ured, and a year earlier in some, 
suggesting major root destruction 
by that time. Dying trees were ob- 
served as early as 1946 and 1947 
in two plantations, indicating cul- 
mination of injury prior to the 
1947 record rainfall. It seems likely 
that very young stands might be 
capable of regenerating root sys- 
tems following a single year’s in- 
jury but that older plantations, of 
whatever density, would be severe- 
lv injured. 

Further, examination of the 
Ithaca weather records demon- 
strates that both single vears and 
successive years of excess May pre- 
cipitation are simply random 
events that may be expected to re- 
cur in the future. As with climate, 
the influence of the soil upon a 
long-lived plant must be appraised 
in terms of the extremes presented, 
eondi- 
tions, particularly when the ex- 
tremes may have lethal  conse- 
quences. Thus soil saturation and 
accompanying oxygen deficiency 
persisting well into the growing 
season must be considered normal, 
although not annual, environ- 
mental characteristics of the less 
well-drained soils. Trees incapable 
of withstanding such fluetuations 
are clearly poor choices for timber 
production on such soils. 


as well as the ‘‘average 


Silvicultural Recommendations 

The results of this survey help 
to evaluate possible means for pre- 
venting such growth failures. 
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Mechanical measures. Diver- 
sion ditches, drains and furrows 
are possible means of removing 
surface water and intercepting sur- 
face flow, although presumably not 
of practical significance except un- 
der special conditions. Such means 
are most likely to prove helpful on 
sloping soils of the first profile 
class where a subsurface flow at 
shallow depths often may be inter- 
cepted; on these some measure of 
drainage often results from inter- 
ception by road ditches, gullies or 
long-buried stone drains. Thus on 
the Highland Forest construction 
of a new road cut off subsurface 
flow with the result that ‘‘tufted’’ 
red pine immediately below the 
road now show evidence of slow 
recovery where those con- 
tinue to die. 


above 


There is no 
indicating that thinned 
stands are less susceptible to in- 
jury than dense stands, although 
some foresters have acted upon this 
belief. Stand density cannot affect 
soil saturation to any appreciable 
degree and the only effect possible 
would be in the opportunity for 
recovery. This does not appear to 
be of consequence in the several 
understocked and thinned stands 
affected by the malady, suggesting 
that an investment in plantation 
thinning is more likely to be profit- 
able on well drained soils. 


Cultural measures. 
evidence 


Site classification and recoqni- 
tion The most useful 
are to recognize and avoid hazard- 
ous planting sites. Suitability for 
red pine ean be determined from 


measures 


TABLE 


Some ComMon Son, Series or ALLEGHANY County, NEw 
LEVEL, IN RELATION TO THER SvuITARILITY FOR ReD 


easily recognized characteristie¢s in- 
dicative of drainage or from de- 
tailed soil maps when properly in- 
terpreted. In contrast to the char- 
acteristics of poorly drained soils, 
the well drained acid soils of south- 
ern New York are usually rela- 
tively ‘“‘bright’’ yellow brown, red- 
dish brown or brown in color be- 
neath the plow horizon and lack 
any evidence of mottling within the 
upper two feet (Fig. 2). 


In several counties, modern soil 
surveys have been completed with 
maps at a seale of 2 inches to the 
mile, affording a wealth of detailed 
information. For simplicity in 
evaluating their suitability for red 
pine the numerous soil types can be 
grouped into three classes, suitable, 
uncertain, and hazardous on the 
basis of drainage level and alka- 
linity, irrespective of other soil 
properties. Accordingly, well 
drained and excessively drained 
soils are classified as suitable for 
red pine whereas the poorly and 
very poorly drained clearly are not. 
A portion of such a classification 
based on a recently completed sur- 
vey of Allegheny County, N. Y. 
(26) is shown in Table 3. The 
moderately well drained soils are 
classed as uncertain or doubtful, 
allowing final decision in the field 
on the basis of topography, erosion 
or other features. For the present 
all soils slightly acid to alkaline 
in the surface and neutral to alka- 
line in the subsoil are considered 
unsuitable in aeeord with general 
silvicultural belief (25), although 


the supporting evidence is not 


York, 


Acid Soils 


Drainage Level 


ARRANGED 
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rigorous. 

These classes serve as a key for 
determining red pine suitability of 
a given area from a conventional 
soil survey map. Alternatively, an 
auxiliary ‘‘suitability map’’ can 
be prepared with only the three 
classes represented, as in Figure 
11. For this purpose an uncolored 
soil survey map is used as a base 
and the soil types composing each 
of the three classes are grouped 
and colored alike. Green, amber 
and red are appropriate colors. 

These classes are broad, ignoring 
factors such as slope and previous 
erosion that may influence ulti- 
mate growth rate and yield. Neither 
do they consider extremes of steep- 
ness, shallowness, erosion, ete., that 
might indicate a species other than 
red pine, although such extremes 
are uncommon in plantable 
areas. Within the boundaries of a 
given soil type as represented on 
the map there may be inclusions 
of other types too small to be sepa- 
rated. Similarly, local relief and 
modifications of drainage by roads, 
ete.. cannot always be appraised 
from the map. For these reasons 
no map of this seale should super- 
cede well informed decisions made 
in the field; at the very least, how- 
ever, such a map will facilitate de- 
cisions and may considerably im- 
prove their quality. 

In the example given the ‘‘suit- 
ability’’ classes may seem con- 
servative inasmuch as outwardly 
healthy voung stands are still eom- 
mon on some of the soil types 
classified as hazardous because of 


ACCORDING TO CATENA AND DRAINAGE 


PINE 


Alkaline Soils 


(All Drainage Levels) 


Exeessive Well Moderate Imperfect Poorly Very Poorly 
Lordstown 
Bath Mardin Fremont Volusia Chippewa 
Oquaga 
Cattaraugus Culvers Morris Norwich 
Manlius Hornell Allis Chippewa 
Chenango Braceville Red Hook Atherton 
Tunkhannock  Braceville Red Hook Atherton 
Langford Erie 
Tioga Holly 
Suitability | | 
for Red Pine: Suitable Uneertain Hazardous Hazardous 
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drainage. Very possibly a number 
of these may continue to escape the 
more drastic consequences of recur- 
ring soil saturation and reach mer- 
chantable size but with increasing 
losses from windthrow and growth 
reduction, 

It should be added that York (4) 
had strongly emphasized the ad- 
verse effects of compact subsoils, 
independent of soil reaction, on 
plantations of both red and white 
pine in the Southern Tier counties. 
Likewise, Diebold (20) had noted 
the association between wet soils 
and poor survival of various ¢oni- 
fers. including red pine. In Michi- 


gan, Day (1/9) found pine 
rooting shallowly on a_ poorly 
drained) sandy soil. Littlefield’s 


direets attention to 
the various factors, including soil 
drainage, involved in planting-site 
selection for red pine. 


summary (235) 


Thus the evidence at hand indi- 
‘ates that red pine is a poor risk on 
all except reasonably well drained 
soils. 


Summary 
Stunting and dying of red pine 
plantations occurring locally in 


southern New York are described. 
These disturbances cannot be at- 
tributed to priaary pathogens or 
insect attack but are consistently 
associated with impeded soil drain- 
age. The recent inerease in plan- 
tation mortality on poorly drained 
soils follows a series of years with 
unusually high May rainfall. 

The relationship between soil 
drainage and mortality is thought 
due to root injury resulting from 
deficient soil aeration, particularly 
during long periods of saturation 
in the spring. Analysis of the May 
record at Ithaca, 
N. Y. indicates the random but re- 
current nature of vears with high 
spring rainfall and henee the posi- 
tion of prolonged soil saturation 
as part of the normal root environ- 
ment of a long-lived plant on poor- 
ly drained sites. 


precipitation 


Cultural methods appear ineffec- 
tive and the only practical method 
of avoiding injury is by proper 
planting site selection. An illustra- 
tion of grouping soil types aceord- 


[__] Suitable (Well drained) 
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Uncertain (Moderately well drained) 


om Hazardous (Imperfectly to very poorly drained) 


Fig. 11. 


2000’ 


Left: Soil survey of portion of town of Hume, Alleghany County, N.Y. 


(26). The symbols represent mapping units composed of soil, slope and erosion class. 
Right: The same area with the units combined according to suitability for red pine. 


ing to suitability for red pine is 
given. 


Literature Cited 


1. ANonyMous. 1930. Crown and root 
disease of white and red pine. N. Y. 
State Conservation Dept. Ann. Rept. 
1930: 203-204. 

2. - . 1932. Resinosis disease 
of white and red pine. N. Y. State 
Conservation Dept. Ann. Rept. 1931: 
164-166. 

3. ——, 1936. Resinosis disease 
of white and red pine. N. Y. State 
Conservation Dept. Ann. Rept. 1935: 


154. 

4, —~—, 1937. Resinosis disease. 
N. Y. State Conservation Dept. Ann. 
Rept. 1936: 127-129. 

De - 1938. Resinosis and 
other investigations at Hemlock 
Lake. N. Y. State Conservation 
Dept. Ann. Rept. 1937: 131. 

6. - 1940. Investigations at 


Hemlock Lake. N. Y. State Conserva 
tion Dept. Ann. Rept. 1939: 114. 

7, ————. 1942. Investigations at 
Hemlock Lake. N. Y. State Conser- 
vation Dept. Ann. Rept. 1941: 109- 
110. 

8. Baroer, G. L. and H. C. 8. THom. 
1949. Evaluation of drought hazard. 
Agronomy Jour. 41: 519-526, 

Boynton, DAMON. 1939. Soil atmos 
phere and the production of new 
rootlets by apple tree root systems. 
Proce. Amer. Soc. Hort. Sci. 37: 19 
26. 

10. ———_ 1941. Soils in relation 
to fruit growing in New York. 
XV. Seasonal and soil influences on 
oxygen and carbon dioxide 
New York orchard 


levels of 
Cornel! 


soils, 


19. 


20. 


| 


Univ. gull. 763: 


1-48. 


Agric. Expt. Sta. 
- and O. C. Compron. 
1943. Effect of oxygen pressure in 
aerated nutrient solution on produc 
tion of new roots and on growth of 
roots and tops by fruit trees. Proe. 
Amer. Soc. Hort. Sei. 42: 53 58. 
Breer, Roperr 1951. 
Ground water characterisics and 
physical properties of certain poorly 
drained soils of southern New York 
State. Unpublished thesis, on file in 
Cornell University Library. 
CAMPRELL, W. A. 1949. A method of 
Phytophthora  cinnamom 
directly from the soil. Plant Disease 
Reporter, U.S. Dept. Agrie. 33: 134. 
CARLISLE, FRANK. 1953. Unpublished 
thesis, on file in Cornell University 
Library. 

Cocnran, W. G. 1936. The statistical 
analvsis of field counts of diseased 
plants. Roy. Statistical Soe. London, 
Suppl. 3: 49-67, 

Cook, D. B., R. H. Smite and E. L. 


isolating 


Srone. 1952. The natural distribu 
tion of red pine in New York. 
Ecology 33: 500-512. 

Jr. 1949. Some 


relations between soils and the little- 
leaf disease of pine. Jour. Forestry 
47: 566-568. 

. 1952. Root mortality of 
and loblolly pine in rela 
the littleleaf dis 


shortleaf 
tion to soils and 


ease, Jour. Forestry 59: 21-25. 
Day, Maurice W. 1941. The root 
system of red pine saplings. Jour 


Forestry 39: 468-472. 
Direnoip, C. 1955. Some 
ships between soil tyne and forest 


site quality. Eeology 16: 640-647. 
FE. J. 1949. Seed sourees 


relation 


ELIASON, 


- 
II. 
ome 12, xe 4 
1. 
ay 
13. 
14. 
17. 
a 
= 


if 114 JOURNAL OF FORESTRY 
and nursery practice of red pine. Pp. Pine in New York. Papers presented tables, soil temperature, and snow 
26. Red Pine in New York. Pa at the winter meeting of the N. Y. cover in the forest and adjacent 
pers presented at the winter meeting Section Soc. of Amer. Foresters, open areas in south-central New 
I. of the N. Y. Section, Soc. of Amer. Albany, N. Y. Dee. $-10. York. Cornell Univ. Agric. Expt. Sta. 
Foresters, Albany, N. wee. 9 PEARSON, C. S. and M. G. CLINE. Memoir 213: 1-76. 
i: ‘ 22. Hunt, Francis M. 1951. Effects of Soil survey of Allegheny County. 30. Tucker, C. M. 1931. Taxonomy of 
1, flooded soil on growth of pine seed U. S. Dept. Agrie. Soil Survey the genus Phytophthora de Bary. 
lings. Plant Physiology 26: 363-368, Series 19, 1939 (in press). Mo. Agr. Exp. Sta. Res. Bul. 153: 
23 tBERSON, J. BE. 1949. A prelimin: 208. 
par and plant growth. Chapt. TV. Soil 31. U. S. Weraturr Burrav. Climato- 
Physical Conditions and Plant logical data, New York Section, 
vania. Penna. Forests & Waters 16: Vol. 37-63. 1925-1851. P 
125. 141. (July-Aug Growth. Amer. Soc. of Agronomy ol, 37-08, Pennsylvania 
Monograph, Academie Press, New Section, Vol. 50-54, 1945-1948, 
24. Levine, Roperr and Jay York : 
SON. 1951. Soil factors correlated 32. Winters, Eric and R. W. Sron- 
' tes with the death of red pine in the 28. Sow Survey Srarr, 1951. Soil Sur SON. 1951. The subsoil. Advanees in 
Handy Plantations, Cazenovia, N. Y. vey Manual. U.S, Dept. Agrie. Hand Agronomy 3: 1-92. 
’ : ( S. Go *rinting 
Unpublished manuscript on file. Sil Washi York, H. H. 1944. Report on forest 
vieulture Dept., N. Y. State College investigations at Springwater, N. Y. 
of Forestry, Syracuse, N. Y. 29. SpaetTuH, J. N. and C. H. Diesowp. Unpublished report on file at New 
25. W. 1249. Choice of 1938. Some interrelationships be York State Conservation Dept., Al 
site for red pine. Pp. 68. Red tween soil characteristies, water bany, N. 85 pp. 
>» 
Bid’ 
bd 
| Coming Events 
s Upper Mississippi Valley Section Forest Products Research Society 
The Upper Mississippi Valley See The 1954 meeting of the Forest 
tion — - yee meeting in St. Products Research Societv will be held 
* Paul, Minn. Feb. 12-13. in Grand Rapids, Mich., May 5, 6, and 
3 Allegheny Section 7, under the direction of Fred E. Dick 
The Allegheny Section will hold its enson, national meeting chairman, 
winter meeting in Baltimore, Feb, 25 
e 27. Gulf States Section 
e North American Wildlife Conference The Gulf States Section will hold its 
The 19th North American Wildlife spring meeting at Lake Charles, La., 
Conference will be held in the Palmer May 6-7. 
Ilouse, Chicago, March 8-10. 
; Ozark Section Meetin 
New England Section g 
‘ The o he ark 
The New England Section will hold The winter meeting of the Ozark 
i its winter meeting at the Hotel Somer- section will be held in the Lafayette 
3 set, Boston, March 11-12. Hotel, Little Rock, Ark., Feb. 5-6. 
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The Stimulation of Loblolly Pine Seed Trees 
by Preharvest Release’ 


The large inerease in cone crops often observed on loblolly pime trees 
isolated by cutting suggested that releasing selected trees from dircet 
competition several years before a scheduled reproduction cutting 
might make ample quantities of seed available immediately after cut- 
ting, improving the chances of satisfactory regeneration. In_ this 
study the response of such released trees in flower bud formation was 
immediate, marked, and protracted, and their seed production was 
judged sufficient to regenerate a stand satisfactorily. 


THE LARGE yearly variation in cone 
crops is a serious obstacle to sue- 
cessful even-aged management of 
loblolly pine. Tn poor crop years 
the amount of seed produced by 
whatever seed source is left may be 
insufficient for satisfactory stock- 
ing of reproduction, and the seed 
fall in following vears ean seldom 
be relied upon to increase stocking 
to a satisfactory level (17). Jemi- 
son and Korstian (f) have pointed 
out that a succession of poor seed 
crops. although thev may be nu- 
merically equal to one good crop, 
are-not so effective in obtaining a 
desired level of seedling stocking. 
Trousdell (77) recorded milaere 
stocking of loblolly pine seedlings 
in seed-tree and strip cuttings that 
were made during the five years 
from 1946 to 1950, and found that 
five of six tracts clear-cut to seed 
trees in the poor seed vears of 
1948 and 1949 had not restocked 
satisfactorily even though the 1950 
seed crop was much better. Tae one 
that did restock had been disked 
before logging and = all residual 
hardwoods over 5 inches d.b.h had 
been poisoned, On this tract in the 
first vear after logging eight sound 
seeds were required for the estab- 
lishment of one seedling but by the 
second year the requirement had 
risen to 40 seeds per seedling. Four 
tracts cut in 1946 and 1947, when a 
good and a bumper seed crop were 
produced, restocked satisfactorily 
even though subsequent seed crops 


‘This study was planned and installed 
on lands of the Camp Mfg. Co., Ine., 
Franklin, Va., by K. B. Pomeroy and IT. 
H. Sims, of the North Coastal Plain 
Research Center, Franklin. All cutting 
was done by the company. 


“Forest Serviee, Dept. Agrie. 


were very poor. 

This evidence indicates that sue- 
cessful loblolly pine regeneration 
in the Southeast depends on first- 
year seeding and not upon accumu- 
lated seeding over a longer period. 
Germination and initial establish- 
ment of loblolly pine are much 
greater on mineral soil than on un- 
disturbed litter (3, 6,8). and elear- 
cutting exposes mineral soil on 
large portions of a logged area. 
Tractor logging exposes mineral 
soil on as much as 50 percent of 
the logged area. and good seedbed 
conditions may be created on as 
much as 80 to 8&5 percent of 
the area if it is also burned. or 
disked (8). These favorable con- 
ditions apparently deteriorate 
rapidly after cutting with the ae- 
cumulation of litter from residual 
hardwoods, sprouts. and herbaceous 
vegetation, so that greater 
amount of seed is needed with each 
passing year to produce a specified 
level of stocking. 


The tendency of loblolly pine to 
increase cone production after re- 
lease may offer a way to overcome 
the obstacle of cone-crop variation. 
Barrett (7) observed 100-per- 
cent increase in cone crop after 
partial cutting. Chapman (2) 
states that residual loblolly pines 
in cut-over areas enormously in- 
crease their seed production over 
similar trees in uncut stands. If 
selected trees released several vears 
before a scheduled clear-cutting 
could be relied upon to increase 
their seed production substantially, 
larger amounts of seed could) be 
made to coincide with a fresh seed- 
bed and the chances of satisfactory 
regeneration would be greatly im- 
proved. A study was begun in 
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southeastern Virginia in 1947 to 
determine whether loblolly pine 
trees would respond sufficiently to 
preharvest release to justify fur- 
ther investigation of the method. 


Procedure 

Three old-field stands of loblolly 
pine on two separate tracts were 
chosen for the study. The stands 
were 27, 33, and 438 vears old and 
the site index was 80-85 feet. 

One hundred and fifty-six vigor- 
ous, well-formed, dominant and co- 
dominant trees were selected at in- 
tervals of 50 to 60 feet. The choice 
was limited to trees that were uni- 
formly confined on all sides so that 
the degree of release would be simi- 
lar for all treated trees. 
were paired according to their 
similarity in diameter, height, 
width and leneth of erown, age, 
and size of current cone erop. The 


I rees 


one of each pair to be released was 
chosen by a coin toss. 

Enough competitors were eut 
around each selected tree to vive it 
vrowing space equal to 215 toe 3 
times its crown width whieh re- 
sulted in a 20-foot radius, on the 
average, being cleared around each 
released tree. The release cutting 
was made durine the winter of 
1946-47 and produced an average 
of 1.82 standard cords of pulpwood 
for each released tree. 

Cones on the standing trees were 
counted with binoculars every 
vear from 1946 till 1951. Counts 
made during the first 3  vears 
showed significantly greater cone 
crops on released trees, although 
release could not have affected 
cone production before the fall of 
1949. Two growing Seasons are 
needed for cone development, and 
flower buds must first be formed 
Apparently many cones — were 
missed in counting beeause crowns 
of control trees eould not he seen 
clearly. Beginning in 1949, there- 
fore, about one-third of the trees, 
equally divided between released 
and control, were cut each vear and 
exact counts of sound and defee- 
tive cones were made. The differ- 
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ences between binocular counts and 
these exact counts were used to 
correct the counts made in previ- 
ous years. 

Two sound cones were taken 
from each felled tree in 1950 and 
1951, the seeds were extracted and 
cut, and sound and defective seeds 
were counted. 


Effect of Release 


The trend of annual cone crops 
for the period of the study is 
shown in Figure 1. The values in- 
clude both sound and defective 
cones. The treatment effect is ex- 
pressed more accurately by the 
total number of cones than by the 
number sound because the inten- 
sity with which growing cones are 
attacked by insects or other agents 
is independent of the flowering in- 
duced by treatment. 

As would be expected from the 
length of time required for flower 
bud formation and cone develop- 
ment, the small differences between 
crops of released and control trees 
hefore 1949 were not significant. 
From 1949 on, the differences were 
highly significant. 

The release cutting in the winter 
of 1946-47. therefore, was immedi- 
ately effective; that is, it caused an 
increased number of flower buds 
to be formed during the first grow- 
ing season after cutting. This case 
is not an isolated one, for a similar 
third-year increase had been ob- 
served in shelterwood cutting 

7), in two strip euttings (9), and 
in two seed tree cuttings (72). 
Residual trees in the Bigwoods Ex- 
perimental Forest (near Franklin, 
Va.), whether in seed tree, strip, 
or shelterwood cuttings, have in- 
variably produced larger seed crops 
in the third growing season after 
cutting when cutting was done dur- 
ing the dormant season (1/1). 
Stands cut during the growing sea- 
son showed the effect of release in 
the third or fourth crop after cut- 
ting, depending on whether they 
were cut early or late during the 
season. The critical period seems to 
be sometime during late June or 
July, probably varying consider- 
ably from year to year. It may be 
safe to say that the third succeed- 
ing cone crop will show an increase 
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Fig. 1.—Trend of annual cone crops of released and control trees. Release was per 


formed in the winter of 1946-47. 


if trees are released before the end 
of May. 

Also noteworthy is the fact that 
the increase in cone crop caused 
by release in this study occurred 
in a very poor seed year, as shown 
by the crops on control trees and 
by other data (10). The third-vear 
increase of the two strip cuttings 
reported by Trousdell (9) also 
came in a poor seed vear. The third- 
vear increase apparently can be ex- 
pected with confidence regardless 
of the general trend of cone erops 
in uneut stands, although the in- 
crease may not be so great in poor 
as in food seed years. 

A third result revealed by the 
trends in Figure 1 is that the ef- 
fect of release carried over to the 
fourth and fifth vear. Protracter 
response would introduce some 
flexibility into the pre-harvest re- 
lease method, since the harvest cut- 
ting would not necessarily have to 
be made during the first vear re- 
lease was effective. It should be 
pointed out, however, that in this 
case the improvement in eyeclie fac- 
tors may have contributed to the 
inereased production of the re- 
leased trees in 1950 and 1951. 

Release did not affect the per- 
centage of cones attacked by in- 
sects, the total number of seeds 
per cone, or the percentage of seeds 
that were defective. Cone losses 
averaged over released and control 


trees amounted to 33 percent. The 
average number of seeds per sound 
eone was 87, of which 36 percent 
were defective. 


Tree Size and Fruitfulness 


Pomeroy (5) found that cone 
production by released trees after 
a period of 15 vears was strongly 
related to their diameter and cone 
production at the beginning of the 
period. Other characteristics. such 
as total height, crown size, and 
crown ratio, were not consistently 
related to future productivity. Al- 
though the period covered by this 
study was much shorter, the im- 
mediate and marked response to 
release and the greater precision 
of observation suggested that these 
data might vield more refined rela- 
tionships. Past performance of 
each tree was expressed by the 
average of the three crops pro- 
duced before release was reflected 
in cone production (1946 to 1948) 
and the diameter used was that at 
the time of installation. 

The relations derived from these 
data differed only slightly from 
those obtained by Pomeroy. In the 
present study. diameter and previ- 
ous fruitfulness were found to be 
alternative rather than comple- 
mentary indicators of cone produe- 
tion after release; previous fruit- 
fulness was the better of the two. 
That is, each variable alone was 
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significantly related to cone crop 
after release but with the two in 
combination only previous fruit- 
fulness was significant. The ex- 
planation for this behavior lies in 
the fact that these two variables 
were themselves closely related. 
The strong relationship shown in 
Figure 2 is similar to that found 
by Barrett (7). 

Although diameter was not so 
good an indicator of production 
after release, it should probably 
also be considered in choosing the 


Relation of the total number of cones to the diameter of the tree before 


trees. Large cone crops can be pro- 
duced only if ample crown surface 
is available for cone bearing; con- 
sequently, small-crowned trees can- 
not be expected to produce large 
crops, even though their response 
to release may be relatively great. 
Diameter has another virtue in this 
connection in that it is easier to 
measure or estimate than past cone 
production. 

The most reliable method of 
choosing the most fruitful trees, 
then, is to pick the larger trees 
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which also show evidence of fruit- 
fulness by the presence of old cones 
in the crown. Where the choice 
lies between trees of about equal 
diameters, the one with the greater 
number of old cones should be 
chosen; where the choice lies be- 
tween trees with about equal num- 
bers of old cones, the one of larger 
diameter should be chosen. 

The relationships presented in 
Figure 3 reveal another character- 
istic of loblolly pine fruiting be- 
havior. Trees produced cones more 
nearly in accordance with their 
fruiting ability under favorable 
than under unfavorable conditions. 
As eyelic factors improved (poor 
to good regional crops from 1949 
to 1951), the control trees became 
more distinctly segregated by 
fruiting capacity, as the increasing 
slopes of the regression lines show. 
Discounting the lack of a relation 
among released trees in 1950, which 
was attributable to a single excep- 
tionally responsive tree, this be- 
havior was even more marked un- 
der the added influence of release. 


Effect of Preharvest Release 
on Seed Tree Requirements 


Ilow many released trees would 
have been needed to give a reason- 
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able assurance of satisfactory re- 
generation immediately after cut- 
ting? In 1949, one of the poorest 
seed vears on record, 4 to 15 re- 
leased trees that had previously 
borne 30 or more cones per vear 
and were 15 inches or more in di- 
ameter at breast height would 
have produced enough seed for 
satisfactory stocking. This con- 
clusion was reached by relating the 
sound cone and seed production 
from released trees of different di- 
ameters and fruitfulness to the 
seed requirements for first-vear 
seedbeds found by Trousdell (8). 
Since the purpose of the study was 
to explore the possibility of over- 
coming the obstacle of poor seed 
vears, the 1949 data were most 
pertinent. Cone production in 1949 
Was very poor throughout eastern 
Virginia and North Carolina (70). 
The results of the computations 
are presented in Table 1. 


These seed-tree requirements ob- 
viously extend bevond practical 
limits. If an average radius of 20 
feet is cleared: around each selected 
tree, as in this study, to leave 35 
trees per acre would require ecut- 
ting all others. The undesirable 
consequences — of clear-cutting 
rapid hardwood development and 
seedbed deterioration that pre- 
harvest release is designed to over- 
come would follow. Preharvest re- 
lease therefore is limited to the 
more usual practice of leaving 4 to 


ad seed trees per acre 


Approximately that number of 
seed trees would have produced 
enough seed for 90 percent milacre 
stocking on the disturbed portion 
of a logged tract (Table 1). The 
same amount of seed would have 
resulted in about 50 percent stock- 
ing on the undisturbed portion. If 
the area had been burned, that 
amount of seed would have  pro- 
duced about 75) percent stoeking 
on the burned portion It is evi- 
dent, therefore, that preharvest re- 
lease is quite promising as a meth- 
od of overcoming the obstacle to 
successful loblolly pine regenera- 
tion imposed by poor seed vears. 
It merits further study, and pilot- 
plant trials have been started. 
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TABLE 1.—NuMBer or RELEASED LOBLOLLY SEED TREES NEEDED PER ACRE 
ror 90 PERCENT MILACKE STOCKING IN A Poor SEED YEAR (1949) 


Seed tree characteristics 


Fruitfulness 
after release, 


Fruitfulness 
before release, 


1946-1948 D.b.h. 1949 
No. cones Tnehes No. cones 
10 10.5 37 
30 15.2 sv 
50 17.0 124 

Summary 


Seventy-eight trees were re- 
leased in the winter of 1946-47 by 
giving them growing space of 214 
to 3 times their crown width and 
an equal number of similar trees 
were chosen as controls. Cones 
were counted on standing trees, 
with binoculars, in 1946, 1947, and 
1948. Beginning in 1949, the first 
vear that release could be effective, 
about one-third of the trees were 
cut each year and exact cone counts 
were made. A sample of two cones 
was taken from each cut tree to 
furnish seed production data. 

In 1949, the initial vear that re- 
lease could be reflected in mature 
cone production, and an exception- 
ally poor seed vear, released trees 
produced 51 cones per tree, a hieh- 
lv significantly greater number 
than the 5 cones per tree produced 
by control trees. The highly sig- 
nificant effect of release extended 
to 1950 and 1951. released trees 
producing 107 and 132 cones per 
tree compared to 16 and 48 cones 
per tree produced by control trees. 

Release had no effect on percent- 
age of cones defective, total number 
of seeds per cone, or on percentage 
of seeds not viable. 

The cone crop after release was 
predicted with greater accuraey 
by the previous cone erop than by 
diameter at breast height. Previous 
fruitfulness and diameter were 
closely related. 

The estimated seed production 
of the released trees in the poor 
seed vear 1949 was compared with 
the seed requirements for obtain- 
ing 90 percent milacre stocking of 
reproduction on the disturbed por- 
tion of a seedbed in the first vear 
after logging. Four to 13 trees, 15 


Type of seedbed 


Undisturbed Burned Disturbed 
No. trees No. trees No. trees 
75-108 30-36 15-28 
34- 49 14-16 7-13 
20- 29 8-10 4. 7 


inches or more in diameter at 
breast height that had previously 
borne 30 or more cones per tree, 
probably would have produced that 
stocking. It was concluded that pre- 
harvest release is promising 
method for overcoming the obstacle 
of poor seed years and merits 
further study. 
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Mechanical Aspects of Wind-Breakage 


and Windfirmness 


Storm damage ina forest is apparent to every woodsman, but the funda- 


mental behavior of trees under wind stress requires detailed study. 


OF the 


many effects that wind has on trees, only the 


mechanics of 


breakage and blowdown of healthy trees are considered in this paper. 


ACCORDING to the reappraisal of 
the forest situation conducted by 
the U. S. Forest Service in 1948 
(174), losses caused by windstorm 
and agencies other than fire, in- 
sects and diseases account for 2.5 
percent of the annual drain on the 
saw timber resources of this coun- 
try. This loss actually exceeds that 
from fire, which is 1.6 percent of 
total drain. Damage by wind is un- 
doubtedly the most important of 
these miscellaneous causes of loss. 
The catastrophic losses caused by 
spectacular windstorms the 
Northeast and the Pacifie North- 
west during recent vears are prob- 
ably equalled in importance by the 
damage which is 
stantly occurring throughout the 
forests of the country. The means 
of reducing this 
limited they may be, are primarily 
silvicultural and must rest upon a 
mechanical fac- 


Insidious con- 


loss. however 


of the 
tors which cause trees to be re- 
sistant or susceptible to windfall. 
In this artiele the literature on 
some of these factors is reviewed 
and related to observations made 
on the Eli Whitney Forest, near 
New Haven, Conn. 

Strong winds can break a stand- 
ine only the 
and holding streneth of the roots 
is greater than the streneth of the 
bole. Uprootine, on the other hand, 
the streneth of the 
stem that of the 
roots and the latter are not strone 
to support the tree. In- 


vestigations of the strength prop- 


tree when resisting 


occurs when 


is greater than 


enough 


conifers 
have 


erties of wood of 


broad-leaved 


green 
and species 
"This work was earried out while the 
author was a student at the Yale School 
of Forestry, New Haven, Connecticut. 
The author wishes to express his appre 
¢iation to Professors D. M. Smith and 
Wangaard for their guidance in the 
research and in revising the manuscript. 
‘Forest Service, Dept. Agrie. 


shown very clearly that strength in 
much than 
strength in compression. The mag- 
nitude of this difference is shown 
on Table 1, which is drawn from 
data of Markwardt and Wilson 
(6) on the streneth of some of the 
important conifers. These 
data indicate that the 
these representative conifers are 
roughly three times as strong in 
tension parallel to the grain as they 
are to comvression in the same di- 
rection. This difference 
streneth of green wood in tension 


tension is evreater 


more 
woods of 


between 


and compression is a major factor 
in wind damage. 

There are three main categories 
of natural 
of trees against stress imposed by 
the force of wind. The distribution 
of wood in the sten mav be modi- 
fied, the anchoring of the tree in 
the soil mav he improved. and the 


protective adaptations 


shane and size of the erown may 
be altered so that the area on which 
the foree of the wind mav act is 
reduced. This paner deals with the 
first two kinds of adaptation 


Effects of Wind On Stem Form 


During a wind storm the tip of 
a tree crown oscillates in an ellip- 
tical pattern, the major axis of 
which is in the direction of the 
wind. Therefore, all sides of the 
stem and root ball are put under 
stress alternately during the rota- 
tion. The most critical stress is ap- 


TABLE 1. 
THE GRAIN, TESTED 1N 


Species 


Douglas-fir (coast 
Western Hemlock 
Loblolly pine 
Sitka spruce 


ty pe) 


STRENGTH PROPERTIES OF Four Norru 


Francois Mergen! 

Forest Geneticist, 

Lake City (Florida) Research Center, 
Southeastern Forest Experiment Station. 


plied on the leeward side of the 
the windward 
from the backward 
swing of the stem. Schwendener 
(12) stated, as early as 1874, that 
large, well-formed spruce stems ap- 
beams of uniform 
sistance. Metzger (8, 9), 
tinued the work of Schwendener on 
the 
structure, 


tree. Loading on 


side results 


proximate re- 


who cvon- 


principle of tree 
maintained that a 
must its growth to achieve a 
maximum of streneth against wind- 
minimuen of ma- 
that a 
nearly al- 
Wavs satisfies the requirement of a 


mechanical 
tree 


use 


breakage with a 
terial. The theorv 
especially in 


bole, 


conifers, 


beam of uniform resistance to bend- 
confirmed and 
ported by many later workers (2, 
free end of such a beam. the result- 


ine has heen sup- 


Ifa force is applied at the 


ing stress in the outer fibers is con- 
all alone the leneth of the 
For a beam of cireular cross 
the unit the 
outer fibers at from 


stant 
beam. 
section stress N in 
a distance x 
the free end is: 
32 Fx 
N 


DS 

is anphlied at the 
is the diameter at dis- 
If S, is 
the maximim allowable unit stress 
without failire. the above equation 


when a force F 
free end: D 
tance «from the free end. 


may be written: 
D3 32 
Fr S, 
in which the right member is con- 
stant. The quantity Fr is the bend- 
ing moment at a distance x 
the free end. For any eiven force 
PD? is linear in terms of wx. A tree 


from 


AMFRICAN SPECIES, PARALLEL TO 


THE GREEN CONDITION 

Maximum 
crushing 
strength 


Ultimate 
tensile 
strength 


Pounds per square inch 
11570 3490 
S110 2670 
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cantilever beam of constant strength 


with the force acting at the center 


of gravity of the crown. 
The cambial cells placed 
alternately under pressure and ten- 


are 


sion when the tree is bending, and 
growth at any point is accelerated 
in proportion to the 
The greatest stimula 
in the eambial layer occurs 
of the 
prevailing wind. (4) 
that are eX- 
posed to wind mostly from one di- 
put on uneven annual 
rings, so that the normally cross 
sections are altered to ellipses with 


degree of 
bending (2). 
tion 
naturally in the direction 
Jacobs ob- 


served trees which 


rection 


the long axes parallel to prevailing 
winds. This form of adaptation to 
streneth 
ean he observed easily on Cross sec- 
tions of trees which along 
the border of a stand. 


additional requirements 


grew 


Jacobs (5) also carried out ex- 
periments to determine the effect 
of sway upon tree growth. He con- 
pared the stem and root growth of 
normal Pinus radiata and 
Eucalyptus gigantea trees with the 
vrowth of those stabilized by euy- 
of the in- 
crement showed that prevention of 
sway caused a marked reduction in 
diameter growth in the guved part 
of the bole and in the roots of both 
species 
Volkert 
static 


young 


wires. Measurements 


(75) argued that. sinee 
factors result in the stimu 
lation of the cambium and thereby 
influence the distribution of the 
wood volume, this stimulus 
might well influence the density of 
the He found confirmation 


of his hypothesis in pine stems of 


same 
ood 


evlindrical form, where the lack of 
wood volume was compensated for 
by correspondingly higher specific 
gravity in those parts of the stem 
coneerned 
Bryant (7) reworked some of 
Volkert ’s data to check the assump 
that the bole of a 


beam of uniform resistance to bend- 


tion tree is a 


ing. On the assumption that 
streneth is a straight-line funetion 
eravitv, he found that 
the lower 6 feet of Volkert’s trees 
stronger than the theorv of 
bending 


of specific 


were 


uniform resistance — to 


would indicate. Tlowever, this as 


exposed to wind approximates a 


Fig. 1. 
failure (white lines) extend obliquely across a tangentially split surface. 


vertical lines are the summerwood portions of the annual rings. 


under oblique light. X 15.) 


sumption is net always sound and 
srvant therefore that 
the displacement of the fibrils from 
the vertical at the base of the tree 
might be sufficiently weakening to 
require a thiek butt to fulfill the 
theory of 
bending 


suggested 


uniform resistance to 


Trees which have in 
dense, even-aged stands have boles 
which the  evlindrical 


form. Open-grown trees commonly 


approach 


develop strengthening tissues in 
the roots and the lower part of the 
Hlowever, the uniform. re- 
sistance to bending is the result 


not only of distribution but also of 


stem. 


density orientation of the 
wood substanee. 
Stem Breakage 
During windstorms. the wind 
ward side of the trunk is in ten- 


sion and the leeward side in com- 
pression. The compression force is 
greatest in the outer lavers of the 
sapwood and gradually decreases 
in intensity toward the eenter of 
the stem: the stresses are createst 
in the lower part of the trunk. In 


forest stands when the anchoring 


Photomicrograph of initial compression failures in red pine. 
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The lines of 
The dark 
(Photographed 


strength of the root system is great 
enough to prevent windthrow dur- 
ing severe storms, the swinging 
movement of the crown during a 
storm often bends stems to the 
point where compression strength 
of the wood is exceeded. 

When the fibers are compressed 
endwise hevond the elastic limit. 
compression failures will be pro- 
dueed. At first these failures ap- 
pear as whitish lines or streaks in 
the outer growth lavers and are 
mostly indiscernible to the unaided 


eve. This stage is illustrated in 
Figure 1. Initial failures of red 
pine wood (Pinus resinosa Ait.) 


can be seen on a split surface as 


definite white lines, extending in 
an inclined direction across the 
fibers. Microscopie examination of 


this initial stave showed that some 
buekline and bendine of the fibers 
had place. These minnte 
failures can be found easily in tall, 
slender conifers which have heen 
bent during windstorms. As trees 
are exposed to greater stresses dur- 
ine the same or later windstorms, 
there will be a progressive inerease 
in the number and extent of the 
failures. Initial failures will extend 


taken 
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Fie. 2. 


Note the buckled cells along with the lateral displacement of the fibers. 
ures merge with initial failures toward the 


(Photographed under oblique light X 15.) 


farther into the bole, while the ex- 
tent of failure is increased in the 
outer rings. These eross failures, 
which can be recognized only after 
the 
localized wrinkles or ereases in the 
wood. Such failure is due to the 
buckling of the eell walls. and its 
extent the anount 
of bending, its location in the stem 
The stage where 


bark is removed, appear as 


depends Wpon 


and the species. 
fibers become displaced by a cer- 
tain distance, but remain parallel 
another, ilhistrated in 
Figure 2. The inclination of the 
line of failure is predetermined by 
the direction in which the offset 
takes place. In the left part of the 


to one 


photomicrograph the gross failures 
merge with the initial failures. 

In addition to compression, di- 
agonal shearing stresses are devel- 


oned during bending of wood (16 
Maximum 
along a plane oriented at an anele 
of 45 degrees with the longitudinal 
axis, if frictional forces are omitted. 
In red pine these lines of rupture 
form an angle of roughly 45 de- 
grees with the longitudinal axis of 
the tracheids on a flat-sawn sur 
face. A formed at the 
point where two of these lines meet 


shearing stress) 


wedge is 


Tangential offset of gross compression failures in a standing red pine tree. 


Gross fail 
center (left side of photograph) of tree. 


In some instances longitudinal 
splitting starts at the points of 
these wedges. This type of failure 
in a livine tree is shown in Fig- 
ure 2. 

Although the bole of a tree is as 
to represent a_eantilever 
of constant streneth., eom- 
pression failures are likely 
to oecur close to the ground. This 
would indieate that the 
some trees at least do not represent 
beams of constant streneth. Ob 
servations indicated that compres 
sion failure was almost invariably 
distributed at intervals throughout 
the lowest few feet of the hole. The 
fact that of the stands had 
thinned recently might ae 
count for the concentration of fail 
ures at low levels. They mark the 
heginning of stem breakage ina 
long-continued storm beeause dur- 
ing the back-oscillations of the tree 
compression failures may develop 
in the outermost rines on the wind- 
ward side. These fibers rnpture, as 
the swinging and rotating continue, 
since they no longer possess any 
appreciable strength in 
Close examination of more than 100 
conifers which broke off durine the 
storm of November, 1950 in the Eli 


beam 


holes of 


most 
been 


tension. 
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Whitney Forest invariably revealed 
compression failures both above 
and below the point of breakage. 
Fieure 3 illustrates the extent and 
distribution of failures in a_ red 
pine broken during that storm. 
This particular section was cut 3.5 
feet above the ground. 


Failure in compression also can 
occur in living stems without eom- 
plete breakage, provided that the 
stress imposed is great enough to 
cause the leeward side to fail in 
compression but not sufficient to 
failure in’ tension on the 
windward side (7). A zone of 
ridges externally visible on the in- 
jured side of the stem usually in- 
dicates these compression failures. 
Figure 4 is a photomicrograph of 
a radial section through the wound 
tissue of a swelling in a red pine 
stem, which was formed after com- 
pression failure. The section was 
stained with Bismarck Brown to 
brine out the contrast. On the 
right is the wood which was formed 
during 1950, along with the fail- 
ure caused by the 1950 storm, A 
small band of callus tissue covers 


cause 


Extent and distribution of 
failures helow the 
line of breakage in a red pine stem. The 
final failure in tension occurred on the 
of the stem, after compression 
veloped there. 


Fic. 3. com 


pression above and 


back side 


‘allnres had de 


| 
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Fig. 5.-Diagrammatie reoresentation of compression failures 
in a red pine tree. The damaging wind was blowing (at right 
angles to the plane) toward the observer. The arrow indi 
entes the wind direction with respect to the root system. The 
dotted line is the projection of the crown. 


ction wood formed in red pine after a compression 
ientation of the vertical resin duets is an indi 
fiber displacement. Note the increase ino number 


X 18 


the wound. The orientation of the metrical root system or the wind 


fibers in the swelling is not normal. 
They are inclined from the verti- 
eal, and many traumatic resin 
duets are formed 

In Figure the compression 
failures ina red pine tree are dia 
vramatically represented — alone 
with its root svstem. This partic 
ular tree whieh was 39 vears old 
and grew on sandy loam soil ina 
plantation, had ao of 6.3 
inches and a height of 38 feet. The 
1950 storm inclined the tree about 
10 devrees fron the vertieal. OA 
vear later when the tree was cut 
an examination revealed pro 
nounced compression failures in 
the zone between 2 feet and 7 feet 
from the ground. There were no 
apparent injuries in the principal 
roots, with the exception that there 
Was some evidence of twisting in 
one root. None of four bent lean- 
ine trees examined which had eom- 
pression failures in the bole showed 
any evidence of root failure. They 
either had a well developed svm- 


was blowing in a direction such 
that the strongest roots lay on the 
leeward side. 

This study indicated that in- 
jured trees are undesirable stand 
components since they are prone to 
further wind damage. A Norwav 
spruce Picea abies Karst) il- 
lustrated in’ Figure 6 was injured 
during three wind storms without 
complete stem breakage. These 
stor: s were the hurricanes of 1938 
and 1944 and the November storm 
of 19590. The southeasterly winds 
of each storm induced compression 
failures on the northwestern side 
of the tree and pronounced swell- 
ings of compression wood devel- 
oped as diagonal ridges over the 
failures. The tree remained stand- 
ing until the winter of 1951-A2, 
when lighter, northwesterly winds 
blowing toward its weakened side 
caused complete breakage, which 
was characterized by a brash ten- 
sion failure in the plane of an old 


compression failure. — Irregular 


vrowth alter every storm was shown 
in the annual rings of a horizontal 
bracket-anele root, which erew on 
the northwest side of the tree. At 
the time of breakage the tree was 
41 vears old and had a d.b.h. of 13 


inches, 


Root Development and 
Windfirmness 


The roots which strengthen trees 
against windstorms are not the 
lone slender feedine roots but the 
stout, short, horizontal or oblique 
roots of the bracket-angle type. 
Roots of this type become especial- 
lv well developed on the leeward 
sides of trees in exposed situations. 
In his remarkably detailed study, 
Fritzsche (3) emphasized the im- 
portance of root development on 
the windfirmness of trees. Ile com- 
pared root-svstems of fallen and 
windfirm Norway spruce and pine 
trees in blowdown area’ and 
found that windfirm trees had stiff 
bracket-roots on the lee side. In 
windfirm trees a network of inter- 


Fig. 4.-—R 
cation of t 
of resin ducts. 
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lacing feeder roots, mixed with soil, 
was held together by the thick sup- 
porting roots. To uproot such trees 
it was necessary to overturn this 
**root-ball.’’? In uprooted trees, the 
break on the leeward side was near- 
lv always near the trunk, while on 
the windward side the whole ** root- 
was usually uprooted. Fritz- 
sche concluded from observa- 
tions that the anchoring ability of 
a tree is determined by the stiff- 
and cross-breaking streneth 
of the the leeward. side 
and not by the tensile strength on 
the windward side, or the shear 
value of their attachment with the 
soil. Pryor (10) studied the de- 
velopment of roots of Pinus radiata 
in relation to wind resistance. In 
places where windthrow was spo- 
radic, he found that the fallen trees 
often lacked a firm horizontal root 
in the direction of fall, whereas 
adjacent windfirm trees of the 
same crown class invariably had a 
stronely developed root the 
equivalent position. 


ness 


roots on 


As mentioned earlier in this pa- 


per, green wood is much stronger 
in resistance to tension than in re- 
sistance to compression. The roots 
on the leeward side are subjected 
to compression their upper 
halves while the roots on the wind- 
ward side are subjected to tension. 
Roots on the windward side run- 
ning at a right angele with the stem 
are subjected to tension forces only 
after the stem has been tilted up- 
ward from its normal position. 
When the bracket-angle roots are 
horizontal this cannot happen un- 
til after the roots on the leeward 
have failed 
The same is true in most instances 
where the inclination of the brack- 
et-angle roots does not depart sub- 
stantially from the horizontal. The 
rope-like feeders are of little me- 
chanical 


side in compression. 


significance since they 
snap quickly, once the balance of 
the tree is upset sufficiently. Simi- 
larly the tap root of most species 
is only of minor mechanical value. 
According to Fritzsch’e caleula- 
tions (3) the tap root of a 100-foot 
tree would have to extend about 10 
feet below the ground level to make 
the particular tree stable, and the 
diameter of the tap root would have 


to be the same all along its length 
and be equal to the d.b.h. of the 
trunk. However, on 
types the tap reot may add consid- 
erably to the windfirmness of indi- 
vidual trees. 

The influence of a the 
ability of a tree to resist blowdown 
is twofold. Soil texture effects the 
distribution of the roots, and soil 
consistency influences the anchor- 
ing ability of the roots. The pat- 
tern of root growth is greatly in- 


certain soil 


soil on 


fluenced by soil aeration, ease of 
root penetration and moisture- 
holding capacity. Although dif- 
ferent species react differently. in 
general that 
sandy soils lead to the formation of 


one can say loose 
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deep, spreading root systems hav- 
ing few branches, whereas in dry 
clay the 
shallower and less wide spreading. 


soils, root systems are 
Jacobs (7) concluded after review- 
ine Fritzsche’s article on 
adaptation by that ‘‘viven 
sufficient stimulus to the bracket- 
(whether horizontal or ob- 
lique) the tree can develop an efti- 
clent anchoring 
shallow. soils.’?’ 


storm 


trees, 
roots 
mechanism on 


The resistance of a soil to pres- 
sure, thrust and pull varies with 
texture, organte matter, colloidal 
material and especially the mois- 
ture content. The most important 
physical determining — the 
consistency of a particular soil are 


forces 


Fig. 6.—Wind breakage along the plane of an old compression failure in a Norway 


spruce tree. 
above the line of brash tension failure. 


Ridges covering up old compression failures are noticeable below and 


As 
we 
by, 


Fro. 7.—Compression failures on a leeward side in the braeket-angle roots of red 
pine. The downward movement was prevented in A by a sinker root and in Bbya 
large stone. 
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its cohesive and adhesive strength 
and the angle of internal friction. 
Non-cohesive materials, such as dry 
sands, anchor trees through frie- 
tional forces only and these sandy 
soils are most resistant when their 
moisture content is at or close to 
field capacity. Clay soils in con- 
trast to sandy soils, exhibit their 
greatest cohesion when dry. 


A large number of uprooted 
conifers and hardwood trees were 
examined during this study. All 
bracket-angle roots present on the 
leeward side had failed in compres- 
sion. In some cases none had 
formed. The failures most common- 
ly oecurred at a place where the 
root was unable to move downward 
during the oscillation of the tree. 
Downward movement pre- 
vented either by sinker roots or by 
large stones as shown in Figure 
7. Leaning, partially uprooted 
trees were held only by the roots 
on the windward side. The root 
systems of eight partially uprooted, 
leaning trees were completely ex- 
cavated after the trees had been 
eut down. In every case where 
roots were present on the leeward 
side, they had failed in compres- 
sion, whereas only the feeder roots 
on the windward side had snapped. 


Discussion 


The high incidence of ordinary 
wind damage in partially cut 
stands and in thinned plantations 
is of vreat concern to the practic- 
ing silviculturist. Smith (73) has 
distinguished between two general 
approaches to the protection of 
stands against storm damage. He 
discussed how individual trees can 
be made windfirm and how the re- 
sistance of stands to windfall can 
be increased by controlling their 
structure, through proper align- 
ment of cutting areas and develop- 
ment of firm stand borders. 


The fact that bending of the 
stem causes stimulation of the 
eambial layer in tree stems and 
roots can be utilized to protect the 
trees against wind damage. It has 
been shown that the increased ex- 
posure of trees to bending stresses 
has inereased the growth of stems 
and roots in such a manner that 
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windfirmness is increased. If trees 
are to be made windfirm, they 
should be exposed to the wind 
while they are still young, before 
the main part of height growth has 
been made. Young stands should 
be subjected to repeated crown 
thinnings to expose them to a 
liberal amount of wind. The trees 
will develop strengthening tissues 
in the lower part of the stem as 
well as a strong supporting root 
system. Of the conventional silvi- 
cultural systems. the selection 
method will probably — produce 
stands of the greatest wind resis- 
tance. However, neither frequent 
thinnines nor the light cuts of the 
selection system are advisable in 
dense stands which have gone un- 
thinned for years. Also, these cuts 
are not considered eeonomically 
feasible in many forest types of 
North America. In these cases at- 
tempts to form wind resistant 


stands will be generally limited to 
the preservation or establishment 
of solid stand borders, using the 
most wind-resistant species avail- 


able and the arrangement of fell- 
ings in the proper sequence. While 
normal storm damage can be min- 
imized by good silviculture, there 
is no way of completely preventing 
loss caused by gusts of hurricane 


force. 


Literature Cited 


Bryant, B. 8S. 1951. The significance 
of specific gravity distribution with 
respect to tree form. Univ. of Wash., 
Forestry Club Quarterly 24(1): 18 
24. 

3iiSGEN, M., and E. Miincn. 1927. 
und Leben unserer Waldbiiume. 
Gustav Fiseher Verl., Jena. 426 pp. 
Fritzscnue, Kurr. 1933. Sturmge 
fahr und Anpassung. Thar. Forstl. 
Jahrbuch 84: 1-94. 

Jacons, M. R. 1936. The effect of 
wind on trees. Australian Forestry 
1(2): 25-32. 

——-, 1939. A study of the 

effect of sway on trees. Comm. 
For. Bur. Bull. 26. 19 pp. 
Markwarpt, L. J. and T. R. C. 
WILSON. 1835. Strength and related 
properties of woods grown in the 
United States. U. S. Dept. Agrie. 
Tech. Bull. 479. 99 pp. 
MERGEN, FRANCOIS, and H. T. WINER. 
1952. Compression failures in the 
boles of living conifers. Jour. For 
estrv 50(9)+: 677-679. 


Merzger. 1893. Der Wind als mass 
gebender Faktor fiir das Wachsthum 
der Biiume. Miindener forst. Hefte 
3: 35-86. 

—, Form und Wachstum 
der Walbiiume im Liehte der Dar- 
winschen Lehre. Allg. Forst- und 
Jagdzeitung 72: 224-233. 

Pryor, L. D. 1937. Some observa 
tions on the roots of Pinus radiata 
in relation to wind resistanee. Aus- 
tralian Forestry 2 (2): 37-40. 
SCHWARD, FRANK. 1899. Physiolo 
gische Untersuchungen iiber Dicken 
wachstum und  Holzqualitiit von 
Pinus silvestris. P. Parey Verl., 
Berlin. 371 pp. 

SCHWENDENER, S. 1874. Das me 
chanische Princip im anatomisehen 
Bau der  Monocotylen. Wilhelm 
Engelmann Verlag, Lepzig. 179 pp. 
SMITH, Davip M. 1946. Storm dam 
age in New England Forests. Un 
publ. M. F. Thesis. Yale School of 
Forestry 173 pp. 

U. S. Forest Service. 1948. Forests 
and national prosperity. A reap 
praisal of the forest situation in the 
United States. U. S. Dept. Agrie. 
Mise. Publ. 668. 99 pp. 

VoLKERT, ERIK. 1941, Untersuehun- 
gen uber Grosse und Verteilung des 
Raumgewichts in Nadelholzstiimmen. 
Schriftenreihe. H. Goring - Akad. d. 
deutschen Forstw. Band 2; 133 pp. 
WANGAARD, F. F. 1950. The me- 
chanical properties of wood. John 
Wiley & Sons, Ine., New York. 377 
pp. 


t 
‘ 
125 
Ay 
Ss. 
j 
| 10. 
= 
i 
] 
12 
: 
3. 13. 
14. 
15. 
7 18. 
2, 
is 
C2 
Ae 
um 
| 
; 


Forest Trees 


Iv IS FREQUENTLY difficult to deter- 
mine whether certain insects or 
fungi that invade dying trees are 
contributing to the senescence or 
death of the trees, or whether the 
insects and fungi are present  be- 
cause the senescent or dying trees 
provide an environment favorable 
for their development. The aims of 
the study here reported were: (1) 
to test various methods of indue- 
ing, artificially, senescence in for- 
est trees, and (2) to record the in- 
vasion of such trees, as they weak- 
ened and died, by various insects 
and fungi. By these means we 
hoped to gain some information on 
the probable relationship of certain 
insects and fungi to the decline and 
death of trees. We recognize that 
information gained in’ this) way 
must be largely  cireumstantial, 
but this approach was felt to be 
justified, first, by the recognized 
difficulty of getting direct evidence 
regarding the invasion of trees in 
their natural habitat) by certain 
inseets and fungi; and, second, by 
the light that 
gained might shed on evidence ob- 


information — so 


tained either by observation or by 
actual experimental work in’ the 


forests 


Attempts to Induce Artificial 
Senescence by Wounding 


In 1939. five to ten trees of 
each of species were wounded 
as follows: 

1 A strip of bark and outer 
sapwood about one ineh wide 
was removed for nearly the full 
circumference of the tree, about 
four to five feet above the ground, 
leaving only a portion of sound 
bark about one ineh wide. 

All of the roots) extending 
out from one-half of the root 
crown were severed, a few inches 
away from the trunk. 

Several of the larger roots 
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Artificially Induced Senescence of 


were wounded by removing the bark 
from the upper side of the root for 
a distance of several inches, or were 
cut partially through with an axe 
a short distance from the trunk. 

The kinds of trees so wounded, 
and their approximate ages, were : 
tamarack, Larir laricina (du Roi) 
Koch, 60 vears; balsam fir, Abtes 
hbalsamea (iinn.) Mill., 60-70 
years; white spruce, Picea glauca 
(Moench) Voss, 35 vears ; jack 
pine, Pinus banksiana Lamb., 15 
years; quaking aspen, Populus 
tremuloides Miehx., 30-35) vears; 
and paper birch, Betula papyrifera 
Marsh., 30-35 years. <All of these 
were located in or near Itasca Park, 
in’ northwestern Minnesota. All 
were in natural stands except the 
jack pine, which was in a planta- 
tion. 

These trees were examined at in- 
tervals of six months to a vear for 
five to seven vears. This examina- 
tion involved cutting into the in- 
ner bark on the trunk and roots 
above and below the wounds at 
each examination period. 


Results of Treatment 


None of the treatments resulted 
in general decline in vigor of any 
of these species, with the possible 
exception of balsam fir. Two of the 
ten trees of balsam fir that had 
been partially girdled died within 
the ensuing seven years. For sev- 
eral vears preceding death, cankers 
apparently caused by or contrib- 
uted to by Cephalosporium album 
Preuss, developed both above and 
below the girdled portion. Several 
small cankers in which the same 
fungus appeared to be involved de- 
veloped adjacent to the partial 
virdles on several other balsam fir 
trees, but after a few years the 
cankers ceased to enlarge.  Chris- 
tensen (/) inoculated a number of 
small, suppressed balsam fir trees 
in the same general region with (. 
album some years ago. The fungus 
invaded and killed the inner bark 
of these inoculated trees, and ap- 
peared to behave as a rather vig- 
orous and primary parasite. The 
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present evidence suggests that (. 
album is only a secondary invader, 
or at most a weak primary parasite 
of balsam fir, since several of the 
cankers that began to develop even- 
tually died and caused no injury 
to the trees. The results obtained 
by actual inoculation of trees, as 
reported by Christensen, may have 
been influenced partly by the fact 
that the trees he inoculated were 
already severely weakened by sup- 
pression, partly by the artificiality 
of introducing a heavy load of 
inoculum. Such qualifications are 
inherent most experimental 
work, although they often are not 
recognized. 

Both of the balsam fir trees that 
died became very heavily infested 
with Pityokteines sparsus (Lee.), 
a small bark beetle known to 
thrive in dying and recently cut 
balsam fir. Dodge (7) states that 
this insect is considered to be a 
primary enemy of balsam fir. As 
here encountered, this bark beetle 
followed) or accompanied, rather 
than caused, the death of the trees. 
Additional evidence on see- 
ondary role of this insect will be 
viven later in the paper. 

Wounding or severing the roots 
of various species of trees did not 
induce senescence of the trees. The 
trees whose roots were wounded or 
severed as described above contin- 
ued to grow and thrive. Growth in 
height and diameter appeared to 
be quite normal even when the tree 
was supported by only single 
root. A few of the jack pine trees, 
most of whose roots were severed, 
were windthrown because of lack 
of sufficient roots to support them, 
but even these windthrown. trees 
continued to grow rather vigor- 
ously for some time, even though 
supported by only a single root. 
So far as could be determined by 
dissection and examination of the 
roots five to seven vears after 
wounding or severing, there was 
almost no invasion of the roots to- 
ward the trunk by wood-rotting 
fungi. Mechanical wounding of 
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has been assumed to afford 
entrance by fungi that would in- 
vade the roots or the butt of the 
There has been little or no 
experimental evidence to support 
this contention. The evidence here 
obtained, ad nittedly not extensive, 
does not indicate that such wounds 
provide a ready entrance for fungi 
that might invade the heartwood of 
the tree. Also, wounding or sever- 
ing roots obviously did not induce 


roots 


tree. 


senescence in the trees here studied, 


Artificial Senescence Induced 
by Banding 


In 1941, 15 trees of each of the 
above species, plus red pine, Pinus 
resinosa Ait.: white pine, P. stro- 
Linn.; black spruce, Picea 
mariana (Mill.) Brot., Sterns, 
and Pogw.; and red oak, Quercus 
horealis Michx. on the University 
Experiment Station near 
Cloquet, Minnesota, and ten = 12- 
vear-old jack pine in a plantation 
at Itasca Park were girdled with 
All of the trees at 
Cloquet were 25 to 35 years old 
and, except for the tamarack and 
jack pine, fast 
vrowing, and on moderately good 
sites. AA band of galvanized 
about one inch wide was fastened 
tightly around the trunk of each 
five feet the 
ground. The ends of the band were 
overlapped and nailed to the trunk. 
As the trunks increased in diame- 
ter, the bands constrieted them, re- 
sulting in eventual death of most 
of the trees. Observations of insects 
and funei that invaded these trees 
as they died are summarized below, 


hus 


Kore st 


metal bands. 


were vigorous, 


tree about above 


Results of Treatment 
White Pine 


Of the 15 trees banded in 1941. 
11 had died by the fall of 1947. 
While variation occurred 
from the general 
course of decline was surprisingly 
uniform. The first 
impending death was the appear- 
ance of small brown patches in the 
bark below the constricting metal 
band. In three to six months after 
these brown patches first appeared, 
they enlarged and gradually co- 
form rather sharply 
defined longitudinal brown streaks 
of dead inner bark. These zones of 


some 


tree to” tree, 


symptom of 


alesced to 


dead inner bark progressed down- 
ward from the band and upward 
from the roots. They gradually 
increased in until all the 
inner” bark the band was 


dead and brown.® In 


width 
below 

most cases 
the tops of the trees looked com- 
pletely normal until all of the in- 
ner bark below the band, and that 
of the roots near the base of the 
had 


months or 


for several 
Usually the 
terminal growth of twigs during 
the season in which death occurred 


dead 
longer. 


tree, been 


was shorter, and the foliage slightly 
thinner, than that of normal, un- 
banded trees in the stand, but if 
the trees were not examined eriti- 
cally and in detail those the 
verge of death appeared to be quite 
normal, As compared with adja- 
cent nonbanded trees of the same 
age in the same stand, the diame- 
white 
pine was somewhat than 
normal just above the band, about 
equal to other trees in the stand 
from a foot or more above the band 


ter growth of the banded 
greater 


upwards, and much less than nor- 
mal below the band. 

Armillaria mellea (Vahl.) Quel. 
invaded the inner bark and cam- 
bium region of the roots very soon 
after these tissues became brown, 
and lone the tree 
cliselosed any evidence of impend- 
If the the 
hand was not invaded by beetles, 


before Crowns 


ing death. hark below 
A. mellea progressed a foot or two 
up the trunk in the cambinm and 
inner bark. The gross symptoms of 
infection of these trees by A. 
identical 
forest trees which this fungus sup- 
posedly has invaded and killed. A. 
mellea has been considered to be a 
primary parasite of forest trees in 
their natural habitat. In the pres- 
ent tests, this fungus invaded the 
roots and lower trunk of nearly all 
of the dying trees, but only after 
that portion of the trunk below the 
constricting band already 
dead. The fungus obviously was 
present in the soil throughout the 
stand, since the dying or dead por- 
tions of all of these trees that sue- 
eumbed to the constricting bands 


mel- 


lea were with those on 


Was 


*These results are essentially in agree- 
ment with the conclusion drawn by R. M. 
selvea, 1952, Jour. Forestry 50: 729-738. 


were invaded by it. In all of these 
cases 1. mellea was a secondary in- 
vader. 

Very 


dying white pine trees, 


attacked the 
The first 
the 
egg galleries of Hylurgops pinifes 
(Fiteh) patehes of dead bark 
near the root crown. As the dead 
areas enlarged, I. pinifer and the 
weevil, Pissodes approrimatus 


few insects 


signs of insect invasion were 


Hopk. became established between 
the band and the root 
Hylurgops prefers the base of trees 
as its habitat. According to Craig- 


erownh. 


head (6) it is a secondary invader 
and larch for 
which no control is necessary. The 
places of ap- 
freshly cut logs, 
stumps, and blowdowns, but occa- 
sionally they attack young trees 
that have been weakened. One un- 
identified —Buprestid also 
was found in dead bark below the 
band of a white pine tree that had 
been dead for several months. No 
insects were found above the bands 
until several feet of bark above the 
band had turned brown, and even 
then they were not abundant. The 
small bark beetle, Pifyogenes hop- 
kinsi Swaine, was the only species 
collected from the 
bands. This is a very common spe 
cies in dead and dying white pine. 
Red Pine 

Slight constrictions began to de- 
velop at the bands in 1942 and by 
1944 the the trunk 
both above and below the band was 
1, to ls inch greater than the di- 
ameter of the banded portion. The 
terminal growth of the twigs and 


of pines, spruce 


usual breeding 


procimatus are 


larva 


bark above 


diameter of 


density, color and leneth of leaves 
normal on all of the 
The only sign of 


appeared 
banded 
senescence was slight discoloration 
of the inner bark below the band 
of one tree. No fungi 
invading the roots or 


trees. 


insects or 
were found 
trunks of the trees at this time. 
By the fall of 1947, 11 of the 
16 banded dead. As 
with white pine, the course of de 
the different 
very similar. The bark below the 
band died first. either beginning at 
the roots and working upward, or 
occurring simultaneously through- 
the the 


trees were 


cline of trees was 


out region between band 
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and the root crown. During the 
season in which the cambium be- 
low the band turned brown, there 
was little or no terminal growth of 
the twigs; thus, in red pine, death 
of the roots and lower trunk was 
followed more quickly by symp- 
toms in the crown than was the 
case in white pine. 

Ileavy wefts of mycelium of 
Armillaria mellea erew in the in- 
ner bark of the roots and lower 
trunk of all of the dying or dead 
trees, sometimes completely cover- 
ing these tissues from below the 
soil surface to a foot or two up the 
stem, but the fungus did not ap- 
pear until several months to a year 
after the inner bark and cambinm 
had died. 

The weevil, Pissodes approxima- 
tus Hopk., invaded the inner bark 
of the trunk below and imme 
diately above the band after the 
bark tissues had become brown. 
The pine sawyer, Monochamus 
seutellatus, (Say) and Ips pint 
(Say) invaded the trunk above the 
band and below the upper branches 
after the trees were obviously dy- 
ing or dead. They never invaded 
the trunks below the band. The 
bark beetles Pityophthorus puberu- 
lus Lee. and Pityogenes plagiatus 
Lee. invaded the bark of branches 
and the upper portion of the stem 
after the trees were dead. Both are 
known to be secondary invaders of 
material of small diameter. 


Black Spruce 


Although most of the banded 
trees were dead by the fall of 1947, 
no adequate picture of the course 
of deterioration was obtained. Most 
of them died very suddenly, symp- 
toms of death appearing simulta- 
neously throughout the tree. Thick 
wefts of mycelium of Armillaria 
mellea were found growing up 
from the dead roots of one tree. 
The bark of most of these trees 
either dried out so rapidly, or was 
so heavily invaded by bark beetles, 
Dryoco piceae Hopk., that even 
if A. mellca had been present on 
the roots it searcely could have 
grown up in the inner bark of the 
trunk. The bark beetle picede Is 
known to develop in dying or re- 
cently cut trunks of spruce. 


Balsam Fir 
These trees grew very slowly, 

and by 1948 only 4 of them had 
died. Armillaria mellea was found 
in abundance in the inner bark and 
cambium of the roots and lower 
stem of all four of these. Of these 
four, three were heavily infested 
with Pityokteines  sparsus, and 
there was some invasion by an un- 
determined species of Monochamus. 
Both the fungus and the two spe- 
cies of insects appeared definitely 
to be secondary. 

Tamarack 

The trees grew so slowly that 

after & years only slight constrie- 
tions had appeared at the bands. 
One tree died in 1948; it was in- 
vaded by a bark beetle, Scolytus 
piceae (Sw.), common in dying 
trees. No obvious fungi were pres- 
ent. 

Jack Pine 


The trees banded at Cloquet 
grew slowly and constriction first 
became obvious in 1948, seven vears 
after bands had been fastened on 
the trees. The inner bark of the 
lower stem and of the roots ap- 
peared to be normal on the several 
examined. No inseets or fungi had 
invaded the trees, and the only 
obvious symptom of distress was a 
heavy production of staminate flow- 
ers by some of the trees on which 
the constrictions were the most 
advanced. The younger — trees 
banded at Itasca State Park re- 
sponded to the injury more quick- 
lv. Three years after they were 
banded most of the trees were 
either dead or dying because the 
rapid growth brought about deep 
constriction at the bands very 
quickly. In those trees still hold- 
ine their discolored needles the 
small bark beetle, Pityogenes pla- 
giatus (Lee.), was very abundant 
above the bands in areas where the 
phloem had become brown. Their 
valleries stopped abruptly at. the 
margin of green phloem near the 
top of the crown. The trees which 
had died in the fall or during the 
winter showed more advanced 
stages of deterioration and were 
infested with Pissodes, Monocha- 
mus and the ambrosia beetle. 
Gnathotrichus materiarius (Fiteh 
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Blue stain, caused by Ceratosto- 
mella sp.. was common above the 
bands on most of these trees but 
Armillaria, if present on the roots, 
had not advanced to appear at the 
root crown and lower trunk region. 


Hardwoods 


Few of the banded hardwood 
trees have died to date. Several 
aspen obviously on the verge of 
death were eut and examined. The 
leaves of these were small and 
sparse as compared with leaves of 
the normal unbanded aspen adja- 
cent to them. Irregular areas of 
brown, dead inner bark, irregular 
in outline and up to two feet in 
length, were visible when the outer 
bark was cut away. Heavy mats of 
fresh mycelium of Armillaria mel- 
lea were found around the root 
crown, but did not completely oe- 
cupy all of the dead bark at the 
base of the trunk. In those areas 
of the bark that had died a few 
weeks previous to the time of ex- 
amination, Cytospora chrysosper- 
ma (Pers.) Fr. and nivea 
(Iloff.) Fr. were fruiting heavily, 
but where the inner bark was just 
turning brown and the outer bark 
was not sunken or discolored, Cyto- 
spora had not vet begun to fruit. 
The fungus was probably generally 
present in the outer bark, and 
fruited only after the bark died. 
Agrilus liragus Barter and Brown 
and Trypodendron retusum (Lee.) 
had begun to invade the recently 
dead bark below the band in the 
few dying trees that were cut, but 
no evidence of their presence was 
found in the bark of those banded 
trees which were not dying, nor 
were they present above the bands. 

One birch whieh died in 1948 
was attacked by the bronze bireh 
borer, Agrilus anrius Gory. As in 
the case of A. liragus mentioned 
above the tunnels were found only 
under the dying bark below the 
band. These results agree with 
those of Anderson (7). 


Discussion 


The studies here reported in- 
volved only relatively small num- 
bers of trees, in a rather limited 
environment. Even with these 
qualifications, information of some 
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value has been obtained. Perhaps 
one of the more obvious conelu- 
sions is that no one can tell, by 
ordinary examination of the exte- 
rior of a tree, whether the tree is 
declining, dying, or even dead, at 
least until some time after it has 
died. There is at present no ade- 
quate measure of health or vigor 
in a forest tree. Students of fungi 
and insects which may invade for- 
est trees may well be wary of de- 
eiding whether a given invader of 
trees is a primary invader or just 
invading trees that already are 
dying. 


Armillaria mellea appears to be 
a more or less normal and general 
inhabitant of the soil in the areas 
where these studies were made. It 
invaded nearly all dying trees of 
all of the species that were killed 
by banding. There was no evidence 
that it was injuring or killing un- 
banded trees in the same stands. 
This does not exclude the possibil- 
ity that races or varieties of this 
fungus exist that are capable of 
invading and killing healthy forest 
trees. Thomas (9) showed that the 
fungus would invade presumably 
sound roots of orchard trees. Ben- 
ton and Ehrlich (3) described a 
number of distinct cultural types 
of the fungus isolated from western 
white pine. Tlowever, the results 
of this study do definitely indicate 
that the mere finding of mycelium 
of this fungus in the inner bark of 
the roots or lower trunk of forest 
trees that are dying is by no means 
good evidence that the fungus is 
invading and killing healthy trees, 
as often has been assumed in the 
past. Also, if forest soil in general 
is as commonly inhabited by «1. 
mellea as was found here, even 
tests in which trees are inoculated 
with the fungus might not yield 
reliable results unless one could 
distinguish with certainty between 
the inoculum artificially applied 
and the inoculum naturally pres- 
ent. Even should artificial inocula- 
tion of trees with certain strains of 
A. mellea prove them to be para- 
sitic, from a practical forest man- 


agement standpoint in the area 
studied, it would seem that the fun- 
gus can be more or less dismissed 
from consideration as a damaging 
factor. 

The fact that species of Cyto- 
spora fruited abundantly the 
dead bark of aspen, but did not 
appear in those areas of the trunk 
where the inner bark still was 
green, supports the contention that 
this fungus is a normal inhabitant 
of the bark of Populus (and prob- 
ably of other species of trees) and 
fruits in abundance only after the 
bark has died. There is at present 
no good experimental evidence that 
Cytospora, so commonly associated 
with dying bark of poplars, willows 
and other species of trees, actually 
invades and kills the bark. The evi- 
dence here obtained supports the 
contention made by Christensen 
(5) that Cytospora is merely a see- 
ondary invader of bark killed by 
other causes. 

Although the evidence obtained 
in these studies is neither extensive 
nor conclusive, the fact that when 
roots of trees were wounded or sev- 
ered, no obvious invasion by wood 
rotting fungi or that portion of the 
root still attached to the tree was 
observed within a period of seven 
vears after such injury, casts at 
least mild doubt on the belief that 
mechanical wounding of the roots 
exposes or predisposes forest trees 
to invasion by wood rotting fungi. 
There is no conclusive proof that 
root or butt rotting fungi of the 
tree species here studied, enter pri- 
marily or even occasionally through 
wounded roots. 

All of the insects found in the 
dying trees here described have 
been considered by most authorities 
to be secondary invaders of dead 
or dying trees. With a few excep- 
tions, the nuptial chambers of bark 
beetles or the egg niches of pine 
sawyers were found only when the 
phloem had begun to discolor or 
had already turned brown. Most 
insect attack of the banded trees 
occurred above the bands, where 
the bark and cambium apparently 
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died more slowly than below the 
bands, although a few species of 
insects that commonly are found in 
recently cut stumps were found in 
the dying phloem below the bands. 
As concluded by Anderson (7, 2 
and Hawboldt (8), trees must be 
severely injured, senescent, or ap- 
proaching death before insects 
such as the bronze bireh borer and 
certain” bark beetles can attack 
them successfully. 


These studies were preliminary 
and exploratory in nature. They 
by no means solved many of the 
problems involved in the question 
of primary-vs.-secondary invasion 
of trees by fungi and insects. They 
served to explore several possible 
methods of inducing artificial se- 
nescence, and to provide one meth- 
od that may offer a point of depar- 
ture for future studies of this kind. 
They also emphasize the fact that, 
with certain fungi and insects that 
invade forest trees, a state of mind 
involving a wholesome amount of 
doubt may be desirable even when 
dealing with rather conclusive 
observational or experimental evi- 


dence. 
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Notes 


Applying Unit Area Control to Watershed Management 


Unit area control, ‘‘the detailed 
control of stocking of small areas,”’ 
was developed by Dunning and re- 
ported by Hallin' as an approach 
to the task of converting old-growth 
forests to managed timber stands. 
It would seem that watershed man- 
avers should give serious thought 
to the possibility of applying the 
principle of unit area control to 
the integration of timber and wa- 
ter production in forests now being 
converted from an unmanaged to 
a managed condition. 

The silvicultural concept of unit 
area control involves two key prin- 
ciples. The ‘‘unit area’’ principle 
refers to the division of treatment 
areas by natural units or homoge- 
neous stand units. These may vary 
in size from a fraction of an acre 
to many acres. IHlallin lists age 
class, species composition, stocking, 
and presence or absence of seed 
trees as stand characteristics com- 
monly used to determine the homo- 
geneity of unit areas or stand 
units. **Control’’ refers to the silvi- 
cultural treatment applied by the 
forester to the unit area with the 
intent of controlling the stand to 
meet the owner-objectives. 

To plan for watershed manage- 
ment, the characteristics determin- 
ing homogeneity of stand units 
(i.e. ave class, species composition, 
stocking, and presence or absence 
of seed trees) must necessarily be 
broadened to take into account 
such hydrologie unit areas as can 
be delineated in terms of topog- 
raphy soils” characteristics. 
These might include parent mate- 
rial, soil depth, slope, aspect, and 
soil type. 

In a similar manner, the treat- 
ment in terms of water values must 
‘control’ 
as well as into the ‘‘unit area.”’ 


‘ 


he incorporated into the 


Thus, principles of protection for- 
ests and special water resource 


"Hallin, W. Unit area eontrol in 
California forests. Californian Forest 
and Range Experiment Station, Forest 
Research Note No. 77, 8 pp. Mareh 15, 


management practices must be con- 
sidered in the proposed treatments 
along with intermediate and har- 
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Fig. 1.—Hypothetical example of unit 
area control concept to watershed man 
agement. 


vest cuttings designed primarily 
for timber production. 

A hypothetical example of ap- 
plication of the unit area control 
coneept to watershed management 
is shown in Figure 1. Areas A and 
Is would probably constitute a sin- 
ele treatment area for timber man- 
agement, bui are differentiated for 
water resource management. Area 
C constitutes a unit area for both 
timber and water resource manage- 
ment, with the control designed 
primarily for water resource man- 
agement. Areas D and E_ were 
delineated as unit areas with both 
objectives in mind, but the cultural 
measures proposed are predomi- 
nantly timber management opera- 
tions. 


Area A 


Riparian cove hardwoods. 

Possible treatment.—Poison all 
pole-sized stems and larger for in- 
creased water vields. 


Area B 


Immature cove hardwoods on 
deep talus deposit. 

Possible treatment.—Thinning to 
increase water vield by reduction 
in basal area and to improve qual- 
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ity and species composition of 


stand. 


Area C 


Scattered residual mature oak- 
hickory type with adequate second- 
growth reproduction on avery 
steep slope, shallow soil, and south- 
ern exposure. 

Possible treatment.—Cutting of 
mature wolf trees to reduce land- 
slide possibilities. 


Area D 


All-aged oak-hickory type, gentle 
slopes, adequate soil depth. 

Possible treatment. — Improve- 
ment and harvest cut, selection sys- 
tem. 


Area E 


Immature shortleaf pine, south- 
erly exposure, intermediate — soil 
depth. 

Possible treatment. — Pulpwood 
thinning for timber products. 

THomas NELSON 
and Epwarp A, JOHNSON 

Cowecta Hydrologic Laboratory, 

Franklin, N. €. 
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Temporary Tree Marking 

Research and extension foresters 
frequently have occasion to desig- 
nate trees by a temporary mark. A 
common method involves the use of 
lime in a cotton sock. <A tree is 
marked by a light blow with the 
lime-sock. The chief drawback is 
that the lime dust irritates the eyes. 
Prolonged use affects the skin of 
the hands—extreme dryness, irri- 
tation, and cracking of the skin is 
often the ease. 

There are a number of good sub- 
stitutes for lime which do not have 
its bad features, One of these is 
kaolin, derived from a pure white 
clay of the same name and used 
for various commercial purposes. 
Ilowever, kaolin is not easily ob- 
tained in most localities. Recently 
we have found that marble dust, a 
by-product of monument manufae- 
turing, is an excellent substitute 
for either of the foregoing. Most 
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towns of medium size or larger can 
boast of at least cne monument 
maker. Consequently, the marble 
dust should be obtainable in many 
localities. In our 
packaged and sold for line-marking 
football fields and tennis courts. 
This indicates that sporting goods 


area it is also 


stores may also stock this material. 


Fifty pounds can be purchased for 
about $1.50. 

THomas Lorri 

Santee Research Center. 

Southeastern Forest Ew peri- 

ment Ntation, 


Charleston, S.C. 
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Isolations of Fungi in the Field Using the 
Swedish Increment Hammer 


Fig. 1. 
to remove core at B. 


A rapid field method for making 
isolations of fungi from lower 


from roots of forest 


labor of chopping 


trunks and 
trees saves the 
out sections of infected wood and 
bark, carrying them to camp or 
laboratory to make the isolations. 

Bark lesions sapwood infections 
and root funei such as Armillaria 


mellea and Leptographium spp. 
may be sampled quickly and isola- 
tions made at the tree. 

The Swedish bark instrument or 
increment hammer.! designed to 
cut a one-eighth-inch core through 
the bark, is used to obtain a core 
containing infected tissues (Fig. 1). 
The suspected area of bark on root 
spur, root collar or lower trunk is 
first smoothed and the bark depth 
reduced by means of a belt axe, The 
bark surface and the cutting head 
of the bark instrument are swabbed 
with 95 per cent alcohol to sterilize 
them. When the alcohol has evapo- 


Made in 
uted by Sandvik Saw 
New York 7, N. Y. 


Mora, Sweden, and distrib 
and Tool Corp., 


Swedish increment hammer with hollow core-cutting unit at A, 


and plunger 


rated from bark and tool, the cut- 
ting point of the hammer is driven 
deep through the bark and into the 
sapwood, loosened by turning, and 
removed from the tree. The core 
is then pressed out of the cutting 
head into a culture tube by means 
of the plunger on the hammer. 
Slant agar tubes are used and the 
cores are agitated within each tube 
until each is lying flat in contact 
with the Mveelial 
mats of Armillaria mellea and parts 


agar surface. 
of other root fungi in and beneath 
the bark and outer sapwood pro- 
duce mycelia which become estab- 
lished on the agar media free of 
outside contamination. 

The method can be used on any 
part of freshly felled stems and 
large branches, on the lower end of 
standing trees, or on the root spurs 
and root colars of stumps suspected 
of supporting Armillaria mellea or 
other root fungi. 

Ernest E. 
Research Pathologist. 
University of Idaho. 


Excellent Reading in 
German Forestry 
Periodicals 

Browsing through the Yale 
School of Forestry library recent- 
lv. I found several articles of un- 
usual interest in German language 
forestry periodicals of recent issue. 
These are not generally read by 
American (even stu- 
dents!) so | thought a brief men- 
tion of three or four of the salient 
articles might interest S.A.F. mem- 
bers, 

No. 1 is in the Allgemeine Forst 

und Jagd — Zeitung (Vol. 125, 
No. 1) entitled: ‘‘Unterlagen fuer 
den Anbau Westamerikanischer 
Nadelholzarten) Deutsehland’’ 
(‘‘ Bases for planting Western Con- 
ifers in Germany’’) by F. KX, Hart- 
mann, F. Querengaesser, and G. 
Jahn. It contains an excellent tab- 
ular summary of the principal 
western species according to. silvi- 
cultural characteristies and possi- 
ble use in Germany. 

No. 2 is in the Zentralblatt fuer 
die Gesamte Forst—und Holziwirt- 
schaft (Vol. 72, No. 1) entitled: 
“Holztransport mit) Langstrecken 

Seilkranen’’ Logging with Ca- 
bleway Skidders’’) by Dr. E. Pes- 
tal. It contains more information 
about the Wyssen system as used 
mountainous Europe 
and Canada; other systems 
used in Europe. Excellent photos 
accompany the article. 

No. 3 is in the Allgemeine Forst- 
ceitung (Vol. 64, Nos. 19-20)  en- 
titled: *‘Das Baumzaehlrohr”’ 
 tree-counting tube’’) by 
Dr. G. Mueller. It with a 
new mensuration instrument for 
counting trees (on sample plots), 
telling also heights and diameters. 

No. 4 is in the Forstarchiv: (Vol. 
24, No. 8) by Dr. Mayer-Weegelin 
and describes a small area of vir- 
vin forest in the mountainous prov- 
ince of Steiermark (Styria) in 
Austria, 

These are just samples; the Ger- 


foresters 


areas in 


also 


deals 


man periodicals are a rich mine of 

information for American forest- 

ers. They deserve a wider reading 
in this country. 

A.B. Reekxacen 

St. Regis Paper Company 

Ithaca, N.Y. 
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Immediate and adequate pine re- 
production in openings created by 
the removal of mature trees is the 
aim of all foresters managing short- 
leaf-loblolly pine-hardwood stands. 
The question is: How do the vari- 
ous cutting methods now in gen- 
eral use in this timber type com- 
pare from the standpoint of secur- 
ing adequate pine restocking? In 
1937 the Southern Forest Experi- 
ment Station set out to study the 
problem at the Crossett Experi- 
mental Forest in southern Arkan- 
sas. 


Cutting Methods Used 


Four cutting methods were used : 

1. Clear-cutting all pine larger 
than 6.5 inches in d.b.h. in 4.3-aere 
openings, with seeding from the 
side. 


Re-establishment of Shortleaf-Loblolly Pine 
Under Four Cutting Methods 


2. Cutting all pine larger than 
11.5 inches in diameter. 

3. Leaving about 15 seed trees 
larger than 11.5 inches, per aere. 

4. Cutting by the single-tree 
selection system, at 5-vear inter- 
vals. 

Three 4.3-acre plots of each treat- 
ment (2.5-aere central plot with 
1.8-acre isolation strip) were estab- 
lished in 1937 in previously un- 
managed second-growth shortleaf- 
loblolly pine-hardwood stands. A 
second series of plots was estab- 
lished in 1942. Except on the selec- 
tion system and the 11.5-ineh diam- 
eter limit plots, no cutting was 
done after the plots had been estab- 
lished. 

In 1939 there was a bumper pine 
seed crop, followed by favorable 


Proto NS. 
Fig. 1.—Loblolly pine reproduction in 1951 on a plot eut seleetively in 1942. To 
obtain the results pictured here, all hardwoods over 3.5 inches in d.b.h. had to be 
eliminated; this was done in 1948 
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weather. This combination resulted 
in very good initial seedling estab- 
lishment and _ first-year survival. 
Another good seed crop was pro- 
duced in 1942 with similar results. 

Since the study plots were heavi- 
lv stocked with hardwoods of all 
sizes, permanent establishment of 
the pine seedlings depended upon 
release from these trees. A variety 
of hardwood control methods, in- 
cluding burning, were initially 
tried, but ultimately all hardwoods 
larger than 3.5 inches in diameter 
were cut or girdled on all plots. 
This treatment effectively released 
the pine seedlings. 


Good Pine Restocking Obtained 


A pine restocking inventory was 
made in December 1951, at 14 and 
% vears following the original cut- 
ting of the first and second series 
of plots, respectively. One hundred 
milacre quadrats were mechanical- 
Iv spaced in each 2!'5-acre plot—a 
total of 2.400 milacres. 

Lack of pine reproduction, which 
might be of concern in the open or 
under hardwoods, is immaterial 
under larger pines. In the inven- 
tory, therefore, any quadrat whose 
center was overtopped by a pine 
larger than 3.5 inches in diameter 
was classified as not needing repro- 
duction. Quadrats not overtopped 
by larger pines were divided into 
two groups — those that tad re- 
stocked with at least one pine seed- 
ling, and those that were still bare. 

The results of this inventory are 
summarized in Table 1. As would 
be expected, the percentage of mil- 
acres overtopped by large pine 
(and hence not in need of pine 
seedlings) was least on the clear- 
cut plots and greatest on those 
selectively eut (column 2). 

Under all methods of cutting, 
most of the milacres not overtopped 
by larger pines have filled up with 
seedlings, so that 84 to 94 percent 
of the total area on all plots is now 
occupied by pine (column 3). The 
seed-tree plots are only slightly 
better stocked than the others, and 
the clear-cut plots are only a little 
less SO. 

The total number of pines under 
3.5 inches d.b.h, is ample on all 
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TABLE 1. 


PINE SPOCKING, 1851, UNDER Four Curring TREATMENTS ESTABLISHED IN 


1937 AND 1942 


Milacres overtopped 
by pines larger 
Cufting than 3.5 inches 
treatment d.b.h. 
(1) (2) 


Percent 


Clear-cut 153 


Diameter-limit 27.0 
Seed-tree 27.0 
Selection 50.5 


plots (column 4). In general, the 
reproduction looks healthy and 
vigorous. On the seed-tree plots, 
more than a third of it is between 
0.5 and 3.5 inches d.b.h. On the 
clear-cut plots one quarter falls in 


Japanese Forestry Notes 


The following item was received No- 
vember 1, 1953, from the author, Tts 
publication is for the 
those American foresters who saw post- 


information of 


war service in Japan, as well as those 
will 
tained in the light of general interest. 

The Forest 


seedlings are now being produced in 


who riew the observations con 


Agency announced that 


excess of the requirements of the re- 
forestation plan and will now place 
more emphasis on quality rather than 
quantity. 

The Forestry Ageney’s sawmill sur- 
vey last fall showed 40,200 mills, of 
which 25,600 had circular saws, 5,300 
carriage bandsaws, and 4,300 hand feed 
bandsaws. This contrasts with a total 
@f 7,500 mills reported in 1945. It 
indicated that 8400 were established 
since 1950 largely as a result of U.S. 
Army buying. A third of the mills 
have units of less than 10 horsepower, 
Many of these mills are idle because 
of a lack of logs. 

The pulp and paper industry recent- 
ly petitioned the Forest Agency to dis- 
eard the bidding system for timber 
sales and make individual annual con- 
contracts. In addition there were pro- 
posals on prices and payments, all of 
which were firmly and_ politely 
jected. 

The Japanese Diet, in response to 
the opposition of various wildlife or- 
ganizations, recently beat down an 
amendment to the Hunting Law which 
would permit the netting of thrush and 
other small birds. However a recent 
Japanese newsreel showed the netting 
of thousands of these birds in an agri- 
eultural district. 


Total milacres Pines per acre 
stocked with pine smaller than 3.5 
of any size inches in d.b.h. 


(3) (4) 


Number 
2,470 
3,205 
3,845 
2,903 


Percent 
83.7 
87.3 
93.6 
85.8 


this class. The plots eut to 11.5 
inches and the selection plots have 
19 and 7 percent, respectively, of 
their pine reproduction in this size 
bracket. 

On the clear-eut and the diam- 


A breach has appeared in the For 
estry Agency's ban on the export of 
with the 
Association, obtaining approval after 3 


softwoods, Aomori Crosstie 
vears of “negotiations,” to export 
100,000 Hiba (False arborvitae) eross 
ties to Formosa. 
A June cabinet conference decided 
that the boundaries of the forest re- 
gions on the main island of Tonshu 
should be revamped to conform more 
closely to watershed boundaries rather 
than prefectural boundaries as at pres- 
ent. It also decided that after 
Diet approval, Maehashi Regional Na 
tional Forest Office would be abolished ; 
a new one would be established at Fu 
kushima, and the Nagano office would 
from Kiso-Fukushima a 
small town in Nagano to Nagano City, 
a prefectural capital. It is expected 
that considerable savings in adminis 


was 


be removed 


trative expenses can be made by these 
steps. 

Discussion in the Forestry Agency is 
being centered on the Temporary Re- 
forestation Law passed in 1950 which 
allows a third party to reforest the 
land of an owner who has no intention 
of doing so and which has been desig- 
nated in need of reforestation by the 
prefectural government. A million and 
4 quarter acres have been designated 
to date with another nearly half million 
acres to be designated this vear. The 
Reforestation Section wishes to hold to 
the law while the Forest Administra- 
tion Section feels that reforestation 
can be increased through amending the 
current Forest Law. 

Japan exported $12,650,000 worth 
of forest products in 1952, $4,000,000 
less than in 1951. The bulk, $9,340,000, 
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eter-limit) plots, about 82. percent 
of all milacres without pines larger 
than 3!. inches d.b.h. have been 
oceupied by pine reproduction. On 
the seed-tree plots, 92 percent of 
such milaeres have restocked to 
pine. The selection plots have 73 
percent of such milacres restocked 
(Fig. 1). 

So far. it appears that with prop- 
er hardwood control and an ade- 
quate seed source, good reprodue- 
tion can be obtained with any of 
the four cutting methods that were 
tested. 

CHARLES X. GRANO 
Southern Forest 
Experiment Station, 
Crossett, Ark. 


consisted of 65,000) Mbf of lumber, 
nearly 80 percent of which was one 
inch Nara (Oak) and Sen (Kalopa- 
nax). Of the nearly 59,000,000) square 
feet of plywood, valued at $7,328,000, 
that was exported, more than 80° per 
cent was Philippine Lanan. Flooring. 
box shooks, and veneer tea and rubber 
chests comprised the balance of the 
exported products. 

Owing to the frequent discrediting 
of Japanese forest statistics, the For- 
estry Agency new 
sampling survey of the Japanese forest 


is commencing a 


area, volume, and growth. 

Mr. N. Yokokawa, who earlier this 
vear resigned as Director-General of 
the Forestry Agency, has been elected 
to the Upper Tlouse of the Japanese 
Diet. Mr. Miura, also a former Diree- 
tor-General, was re-elected to the same 
body. 

The Counsel Board has 
reached the conclusion that at the cur- 
rent cutting rate, Japan’s forest (in- 
eluding inaececessable) will be exhausted 
in 30 years. Five years ago the Fores- 
trv Division, NRS, GHQ, SCAP, pre- 
dicted exhaustion of soft- 
wood timber stands in two decades. 

The 6th annual Arbor Day tree 
planting ceremony with the Emperor 
and Empress of Japan in attendance 
was held in Chiba Prefecture this year. 
Frank Spinar and Donald Haibach, 
Japan Procurement Agency with their 
secretary Miss Mary Sonoda and twe 
colonels from a nearby airbase were 
the only Amerieans in attendance. 

Donato J. Haiacn 

Forest Products Enginecs 
Japan Procurement Agency 
8139th. Army Unit 

A.P.O. 343, c/o PM 


San Francisco, Calif. 


Economie 


accessible 


| 
ig 
al 
: 
cat 
| 
= | 
+ 2 


Points of View 


Sequoia and Pseudotsuga Name Changes in the 1953 


It is with some trepidation that 
the writer enters a discussion on 
the nomenclature of trees. Perhaps 
that hornet’s nest should be left 
undisturbed. Llowever, the urge to 
comment upon the recent Check 
list of Native and Naturalized 
Trees of the United States, Agri- 
culture Handbook number 41, For- 
est Service, U.S. Department of 
Agriculture, is too strong to resist. 
This publication seems to be an ex- 
cellent piece of work, and undoubt- 
edly represents the culmination of 
much painstaking effort. The 
changes in nomenclature presented 
will perhaps receive approval from 
those who feel that strict adherence 
to the International Code is desir- 
able. 

In contrast, the professional for- 
esters of the United States and 
Canada, who have been brought up 
on dendrological or botanical texts 
that used the more or less outdated 
American Code and have observed 
the changes appearing periodically 
since they left school, may perhaps 
be pardoned if they consider these 
changes an annoying if inevitable 
sign of progress. If we could be 
assured that the publication under 
discussion, and others like it else- 
where in the world, would be con- 
sidered more or less final, perhaps 
some of us would not be so per- 
turbed. But how lone must these 
important changes continue? Over 
the vears, how much time and effort 
are to be expended in searching 
obscure literary tomes) for some 
printer ‘'s error or other overlooked 
mistake which must result, aceord- 
ine to rules, ino a rather ‘world 
shaking” name change such as that 
presented in this book for the well 
established Pseudotsuga tarifolia 
(Poir) Britt.? 

According to recently published 
bibliographical research, rigor- 
ous adherence to the rules we must 
now officially call this great timber 
species Pscudotsuga 


Forest Service Check List 
(Mirb.) Franco. The professional 
forester has no quarrel with the 
taxonomist or systematic botanist 
who justifies name changes on the 
basis of international agreement, in 
order that uniformity, clarity, and 
ultimate reasonable stability may 
be achieved. However, where is the 
dividing line to be placed between 
critically important changes that 
clarify real confusion and trouble- 
some changes that appear to be 
based on highly technical publica- 
tion detail no longer a source of 
ambiguity in names? It may be 
said in rebuttal that the profes- 
sional specialist and the practising 
forester will inevitably have diver- 
vent views, and in the long run the 
latter will have to bow to the pro- 
fessional taxonomists in the inter- 
ests of pure science. Nevertheless, 
the writer believes that the authors 
of this latest cheek list have been 
inconsistent in application of the 
International Code of Botanical 
Nomenclature. This is well illus- 
trated by the discussion of the 
name for Sequoia gigantea (Lindl. ) 
Decne. Quoting the above men- 
floned publication, page 402: 


The name Sequoia gigantea, which is 
n general use for the giant Sequoia, is 


adopted here, though S. washingtoniana 
was used in the 1927 Check List and 
S. wellingtonia has been the proper name 
since 1930 under the International Code 
of Botanical Nomenclature. A majority 
of the botanists in California consulted 
prefer to continue the illegitimate name 
Sequoia gigantea, which is so well estab 
lished in many publications about these 
remarkable trees. In the interests of 
uniformity and of the elimination of con 
fusion in names, the name S. gigantea 
s accepted here by the Forest Service 
Committee. 

Buchholz (Amer. Jour, Bot. 26:535 
S38. 1930) segregated this species from 
Sequoia under the new genus Sequoia 
dendron Sequoiadendron  agiganteum 
Lindl.) Buehholz. However, under con 
servative taxonomy, division of a long 
tablished genus of only two living spe 
cies to form two monotypic genera would 
not seem desirable nor necessary to 
mphasize the differences of the two spe 
eles and would cause confusion the 
identification of the many fossil species, 


Further comment is made on the 
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inappropriateness of Winslow's two 
names, with which we are not con- 
cerned here. Now, the undersigned 
has no objections to leaving the 
name of the giant Sequoia as this 
list proposes, but he does take issue 
with the reasoning imposed. In the 
first place, why give so much at- 
tention to this species as spe- 
cial case in naming? If the rea- 
son for changing Douglas-fir (as 
well as for making Abies nobilis 
now A. procera, and Abies venusta 
now A. bracteata) is to adhere to 
the International Code. why not 
change the name of the giant Se- 
quoia Sequoia wellingtonia 
(which admittedly has been the 
correct name according to the In- 
ternational Code sinee 1930). and 
let the chips fall where they may? 
Regarding the change proposed by 
Buchholz, one may argue that the 
case he makes for putting the giant 
Sequoia into a separate genus from 
the coast redwood is certainly com- 
mendable, although opinions in this 
matter may vary. The name Se- 
quoiadendron gigantewm would ap- 
pear to be a good ‘‘out’” for those 
hotanists who do not desire to ae- 
cept the name S. wellingtonia, and 
yet wish to adhere to the formality 
of the International Code of Bo- 
tanical Nomenclature.  Tlowever, 
the argument concerning confusion 
in the identification of fossil species 
seems a poor one, at least in view 
of the resultant confusion already 
apparent in this field) subsequent 
to the realization that many of the 
fossils formerly referred to as Se- 
quoia are in reality probably not 
that, but Metasequoia. 

The decision to use an ‘*illegiti- 
mate’? name for the giant Sequoia, 
based on a ‘‘Gallup poll” type of 
plebiscite among California botan- 
ists, makes some of us in this region 
feel overlooked not having an 
equal opportunity to elect an ib 
legitimate name for Douglas-fir! 
If the main aim is to avoid confu- 
sion, consider for a moment. the 
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effect. of eliminating Pseudotsuga 
tarifolia, As far as commercial for- 
estry is concerned this is one of our 
really extensive species. (Even in 
California, the Douglas-fir is in- 
comparably more important in the 
timber industry no matter how 
much we admire the giant Sequoia 
as a tree.) Such a change affects 
not only the = silviculturists both 
here and in Europe where the spe- 
cies is being used increasingly in 
forest planting, but also those work- 
ers in the fields of forest products 
and wood chemistry where tech- 
nical names for extractives are 
frequently based on the well estab- 


lished scientific name. ** Taxifolin”’ 
is the perfeet example of this. 
One may counter that these mat 
ters of svnonymy may be straight- 
ened out by a scholarly study of the 
literature. But this costs money 
and time and it would seem that 
there are more important and pro- 
ductive fields for such researchers 
than reorganizing thinking 
and work. If any opinion poll had 
been taken among the foresters, 
or perhaps even the botanists of 
the Pacific Northwest, there would 
probably have been a healthy velp 
of protest. Parenthetically, it may 
be added, that the appropriateness 


of the new scientific name ‘*men- 
ziesii’” is acknowledged, since as a 
member of Vaneouver’s expedition, 
Archibald Menzies was the original 
collector of the species, Appro 
priateness of names, however, Is 
not the issue. Names are impor- 
tant, a universal code is essential, 
clarity and uniformity and consis 
tency are admirable, but is: there 
not also a place for consistent wood 
judement considering the rela 
tive importance of making changes 
such as that involved in altering at 
this date. Pseudotsuga tarifolia to 
menziesii? 
G. Happock 
University of British Columbia 


Jack Pine. From the painting by A. Y. Jackson, commissioned by the Canadian Pulp 
and Paper Association. 
depicting the thief forest species presently harvested by that industry for pulpwood, 


One of a series of forest scenes by distinguished artists, 
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Forest Mensuration 


By H. Arthur Meyer. 357 pp. 
IIlus. Penns Valley Publishers, 
Ine., State College, Pa. 1953. 
$6.50. 


In this noteworthy textbook on 
mensuration in American forestry, 
Meyer has undertaken a fresh ap- 
proach to this old and basie sub- 
ject. The result is a sound and ob- 
jective treatment that should please 
both student and teacher. It is an 
elementary text for beginners rath- 
er than a reference book for ad- 
vanced students. 

Part I lays the foundation. 
sketches material covered, and 
should impress the reader with the 
basic simplicity of the material. 
Part Il describes the common ap- 
plications of measurement proce- 
dures in forest inventory: measur- 
ing logs and trees. On 150 pages, 
the essentials of practical sealing 
and eruising are clearly stated in a 
manner that also shows significant 
interrelations. Part TIL contains a 
lucid description of methods of 
growth determination, with empha- 
sis on the elements of growth. Part 
IV is concerned with structure and 
growth of and so relates 
mensuration to management by pre- 
senting methods of determining the 
allowable cut. And finally there is 
an appendix of nine tables useful 
in measuring trees and stands. 

few 


mention, 


stands 


points warrant specific 


The use of free hand curve fit- 
ting has been frequently deplored 
by mathematically inelined men- 
surationists. It is noteworthy that 
Mever accepts this method of fit- 
tine (chapter 5, page 105), espe- 
cially in view of his article (Jour. 
Forestry 38 :415-420, 1940) de- 
scribing a mathematical solution of 
this same problem. 

The illustration introdue- 
tion to least squares, on page 122, 
would have been easier without 
logarithms. The elementary stu- 
dent of mensuration, for whom this 
book is written, would find it easier 
to accept: V = a + bD? as an in- 

And essentially the 
could be told. 


troduction. 
same story 


Reviews 


The use of aerial photographs in 
cruising (chapter 7, page 156) em- 
phasizes delineation of classes on 
the prints, while the method de- 
scribed in chapter 9, page 212, uses 
classified plots, essentially points. 
In failing to compare the alterna- 
tives with and without delineation. 
an opportunity to clarify a mud- 
dled situation was missed. Deline- 
ation is superior for the location 
of stands while point classification 
is more efficient to obtain an esti- 
mate of total volume. 

It is gratifying to see limits and 
classes of d.b.h. properly handled 
(chapter 8, page 174 and chapter 
12, page 253): trees field tallied 
by two inch classes use even inches 
as ¢lass values (8, 10, 12... .) 
while their corresponding limits are 
7.9, 11,... Trees measured in the 
field to the nearest tenth, and so 
recorded, must use this tenth inch 
in grouping as 7.0 to 8.9 with a 
class value of 7.95 (or 7.6 to 8.5 
with a class value of 8.05). These 
distinctions are important, as fail- 
ure to observe them leads to sys- 
tematie error, but some foresters 
are confused on this matter of 
diameter classes. 

An ingenious adaptation of S?/x 

S*/N is used (chapter 8, pages 
188-196) to describe how to obtain 
the sampling error of a cruise: 
area is substituted for number. 
This is an assumption, so far as I 
know. One would expect it to be 
true insofar as adjoining small 
areas are independent. This as- 
sumption is also related to the foot- 
note on page 207. As Johnson and 
Hixon use the commonly accepted 
definitions, it is unfortunate that 
more effort was not made to recon- 
cile these viewpoints and thus, per- 
haps, minimize the misunderstand- 
ing that may ensue. 

The problem of site quality is 
discussed on three under 
even-aged management (chapter 
14, pages 292-295). but is omitted 
entirely in chapter 15 on uneven- 
aged stands. This omission pro- 
vokes questions: is there no varia- 
tion in site? Or is there no satis- 
factory measure of site quality 


pages 
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without age? A paragraph here 
would have been helpful and valu- 
able to the beginner in forest men- 
suration to improve his over-all un- 
derstanding, at least. 

There are other minor details 
that could be challenged. But the 
overall impression is still favorable. 
Tn general Meyer has put mensura- 
tion in its place as a means of ob- 
taining desired measurement data. 
It is a tool and he has done well in 
telling how to use it. This book 
should make it easier to teach and 
to learn the techniques of forest 
mensuration. 


(. ALLEN BICKFORD 


Tropical Woods and Agricultural 
Residues as Sources of Pulp. 

F.A.0. Forestry Products Stud- 

ies No. 3. 190 pp. Columbia 

University Press, New York 27. 

1952. $2 

The fifth meeting of the F.A.O. 
Technical Committee on Wood 
Chemistry was held at the Institute 
of Paper Chemistry in Appleton, 
Wis., September 17 and 18, 1951. 

This publication, which contains 
the papers presented at this meet- 
ing, is divided into two.parts. Part 
I deals with tropical 
sources of pulp and Part IT is con- 
cerned with agricultural residues 
as sources of pulp. These are the 
two greatest available fibrous reser- 
voirs in the world. 

In the symposium on tropical 
woods, one session was concerned 
with the availability, nature, phys- 
ical, chemical and fiber character- 
istics of the woods making up at 
least a part of the tropical forests. 
These are principally hardwoods. 
The authors of these chapters are 
R. W. Hess, F. F. Wangaard, L. E. 
Wise, and I. H. Isenberg. A con- 
siderable portion of the data re- 
ported herein resulted from re- 
search studies sponsored by the 
Office of Naval Research. This 
sponsored research conducted at 
Yale University and the Institute 
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of Paper Chemistry has certainly 
stimulated thinking in the United 
States on the properties of the 
tropical woods. 

Also included in the first session 
was a comprehensive article on 
species (Eucalyptus regnans) sam- 
piling on a reproducible basis by 
several officers in the Common- 
wealth Scientific and Industrial 
Research Organization, Australia. 
A second session related to the 
problems involved in the pulping 
of these woods as experienced by 
several investigators. Pulping 
studies on species from Africa, 
Central and South America, Aus- 
tralia, and India were reported by 
R. Peteri, H. E. Coomber, R. O. H. 
Runkel, A. Meller, R. H. Farmer, 
W. G. Campbell, L. Rys, G. Aron, 
W. Overbaeck, F. A. Simmonds, 
R. M. Kingsbury, and R. V. Bhat. 

The information in these eight 
chapters chiefly concerns the pulp- 
ing of hardwood by several proc- 
esses for various purposes and the 
properties of these pulps, but there 
is a report on a detailed study of 
the influence of chipping on the 
properties of Parana pine sulfite 
pulp. 

Part II presents five chapters 
dealing with agricultural residues 
as sources of pulp. E. C. Lathrop 
discusses the characteristics of pulp 
fibers from agricultural residues; 
L. G. S. Hebbs considers cereal 
straw pulping in the United King- 
dom; F. M. Muller reports on de- 
velopments in straw pulping in the 
Netherlands; S. I. Aronovsky de- 
scribes recent advances in pulping 
straw in the United States; and 
A. S. Kasser elaborates on modern 
industrial pulping of straw and 
bagasse. It is worth noting that in 
an earlier chapter, R. V. Bhat re- 
ported on chemical pulps prepared 
from several species of reeds and 
grasses found in large quantities 
in some parts of India. 

The Forestry Division of the 
Food and Agricultural Organiza- 
tion of the United Nations is to be 
commended for publishing, in such 
usable form and in their entirety, 
the carefully prepared contribu- 
tions of the many experts who pre- 
sented these papers at the meeting. 


These articles deserve to be widely 
read especially by those interested 
in the utilization of fibrous raw 
materials. 

I. ISenperG 
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Fables for Foresters 

By John D. Guthrie. 64 pp. Tl- 

lus. Forestry Enterprises, Wash- 

ineton, D. C. 1953. $3.50. 

The easiest way to explain what 
this book is about is to quote the 
author. Says he, ‘‘this collection is 
an attempt to present the lighter or 
human side of the life of the for- 
ester and the forest ranger. Ver- 
haps this human side needs to be 
emphasized, now that the foresters 
seem to have become more techni- 
cally or research-minded; perhaps 
some of us foresters are beginning 
to take ourselves too seriously. At 
heart the forester and the forest 
ranger are still human, — and not 
machines. 

**In many of these fables the for- 
esters grouse a bit or poke fun at 
the routines and details of their 
daily work and problems. Any pro- 
fession or organization that occa- 
sionally can make fun of itself is a 
live organization or profession. It 
is hoped therefore that these Fa- 
bles may amuse,—if not instruct.’’ 

Most, though by no means all, of 
the sketches are by old-timers in 
the Forest Service. Some of these 
men, like the author, are retired; 
others are dead and gone. The fact 
that the book is thus somewhat dat- 
ed does not detract from its fasci- 
nation. As with furniture, a period 
piece in literature may have twice 
the interest of a modern produe- 
tion. 

It is only fair to add that this 
collection will not appeal to every- 
one. These vagrant pieces were 
written not as literature, or for 
posterity. They are ephemeral at- 
tempts at humor and satire by men 
with an hour to kill, pencil and pa- 
per conveniently at hand. 

As with his previous books, nota- 
bly The Forest Ranger and Other 
Verse (1919) and Forest Fire and 
Other Verse (1929), Major Guth- 
rie has preserved a segment of 
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American forestry lore that other- 
wise might have been lost forever. 
Bless him for that! 

Legend tells us that Aesop, the 
master fabulist of all time, used 
fables to convey moral lessons and 
useful bits of wisdom. Major Guth- 
rie’s modest tome is in that tradi- 
tion. Those who don’t like fables 
are advised to avoid it; those who 
do, are urged to read, perchance to 
buy. I did, and I’m glad. 

Henry CLePPER 
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Wildlife in Alaska 

By A. Starker Leopold and F. 

Fraser Darling. 129 pp. Illus. 

The Ronald Press. New York, 

N. Y. 1953. $2.75. 

Publication of a scientific report 
in popular form is an accomplish- 
ment of sufficient infrequency in 
wildlife management to merit at- 
tention. If the report presents, as 
does this one, a subject of wide in- 
terest in a style conducive to read- 
ing in a single evening, it may be 
classed as a milestone in its field. 

When the Conservation Founda- 
tion engaged F. Fraser Darling and 
A. Starker Leopold to survey wild- 
life problems in Alaska during the 
summer of 1952, in cooperation 
with the Department of the ITn- 
terior, the announcement evoked 
little enthusiasm among old-timers 
who had weathered past activities 
of ‘‘six-months sourdoughs.’’ It 
should, therefore, be a welcome as- 
surance to note the humility with 
which the authors approached their 
assignment and defined the limita- 
tions of themselves and their re- 
port by stating, ‘‘Our task, as 
greenhorns spending four months 
in 586,000 square miles of terri- 
tory, has not been to attempt to 
solve the problems of conservation 
in Alaska, but to make an objec- 
tive appraisal of them.’’ 

Although the appraisal is less in- 
elusive than indicated by the title, 
it gives comprehensive coverage of 
conservation problems relating to 
caribou, reindeer, and moose; rea- 
sonably adequate attention to black- 
tailed deer, Dall sheep, and moun- 
tain goats; and brief comments on 
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elk. bison, and bears. Specifie dis- 
cussions of these big game animals 
are preceded by excellent analyses 
of the challenging opportunities 
for wildlife conservation in Alaska, 
the relationships between wildlife 
and other territorial resources, and 
the vital ecologie and economic 
integration of wildlife and native 
peoples. A concluding summation 
points out the need for improved 
coordination in handling game. for- 
age, and conservation education. 
especially among the Indians and 
Eskimos. 

In a brief treatment of such a 
complicated subject it is difficult 
to avoid generalization and sim- 
plification. The authors have ree- 
ognized this notably in their con- 
sideration of the involved  socio- 
ecological relation between natives 
and wildlife. It is somewhat diffi- 
cult, however, to reconcile the flat 
statement that the reindeer experi- 
ment ‘‘failed through lack of fore- 
sight and interpretation of range 
conditions.’’ with the lengthy spec- 
ulations on possible sociological fae- 
tors. It should be rather obvious 
that the experiment was fore- 
doomed to failure in its’ initial 
stages regardless of economie and 
ecologic factors. A pure hunting 
culture does not change to a pas- 
toral culture in one or two genera- 
tions, even with government fiat. 
Now, in the third generation, a 
change is beginning to appear, and 
the ecology and economics may be- 
come dominant. 

Although this book is well doeu 
mented by references which reflect 
careful) search into sources not 
readily available to most readers, 
it contains a number of conclusions 
concerning which additional search 
would have been desirable, and oth- 
ers which may be questioned as to 
feasibility. The first is exemplified 
by the authors’ comparison of ree- 
ords prior to 1925 with those of 
the present to show a declining 
caribou population on the Arctic 
slope. whereas a complete citation 
of aerial counts would have shown 
a pronounced and abrupt decline 
in population during recent vears, 
amply sufficient to support justifi- 
cation of an emergeney control of 
predators in the Umiat area. 


An example of the second cate- 
gory is seen in the suggestion for 
increased control and use of fire as 
a range improvement measure, in 
lieu of expenditures for caribou 
herd improvement through law en- 
forcement and predator control. 
The need for greatly expanded fire 
control on subarctic ranges is uni- 
versally recognized by all who are 
informed on the subject, but the 
logistics and economics of fire pre- 
vention and control near the Arctic 
present obstacles that to date have 
baffled both Canadian and Alaskan 
foresters. It is nevertheless stimu- 
lating to have attention focused 
upon the great need for such range 
improvement. 

This is an opportune and chal- 
lenging book, worthy of careful 
study by foresters, game managers, 
sportsmen, and all who are inter- 
ested in the conservation resources 
in our last frontier area. 

Cuirrorp C. PRESNALL 
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Farm Woodland Management 
By G. B. Shivery. 34 pp. Illus. 
Pub. No. 346, Agric. Ext. Serv- 
ice, Univ. of Tenn., Knoxville. 
1953. 


The big task of selling better 
woodland practices to the farmer 
continues. And this is the chore 
which Shivery accepts as he directs 
this publication to the farm leaders 
and woodland owners of Tennessee. 

The author logically divides his 
publication into four parts and 
points out that a farm woods pro- 
gram consists of (1) protection 
against fire, grazing, inseets and 
disease; (2) forest tree planting; 

3) woodland improvement; and 
(4) harvesting and marketing. 

Two pages of the publication are 

devoted to protection. Here the au- 


‘ 


thor uses the ‘‘standard’’ reasons 
why the woodland owner should 
keep fire out of the woods, protect 
it from grazing, and take measures 
to reduce the losses from. insects 
and disease 

The topic ‘forest tree planting’’ 
is fully discussed, covering eight 
pages. Planting site requirements 
are given for ten commercial tree 
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species. Instructions on planting 
time and methods are presented. 

Woodland improvement, Shivery 
contends, is sorely needed in Ten- 
nessee. His seven-page analysis of 
this topie is divided into: (1) thin- 
ning, (2) liberation cutting, and 
(3) pruning. However, he makes 
only a passing reference to the use 
of herbicides such as 2-4-5-T, ete., 
in woodland improvement. Since 
the suecess of such chemicals is well 
demonstrated through research and 
field tests, it is felt that the author 
overlooked a good bet here. 

Almost half of the publication is 
devoted to harvesting and market- 
ing which are considered together 
as one general topic. This is a logi- 
cal combination for as the author 
points out ‘‘these two practices are 
closely related and overlap .. . yet 
for a complete understanding of 
timber growing both need to be ree- 
ognized as essential parts of farm 
woodland management.”’ 

With this basie reasoning, Shiv- 
ery proceeds to tell the woodland 
owner: (1) how to find out what he 
has to sell; (2) how to size up his 
markets; and (3) how to cut in 
such a manner so that he ean sell 
now and again within a few years. 

This publication should prove 
valuable to teachers of vocational 
education, county agents, farm for- 
esters, and also farmers who have 
the inclination to study it carefully. 

Maruin Bruner 
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Forest Regeneration in Ontario 
By R. C. Hosie. 134 pp. Tilus. 
University of Toronto Press, 
Toronto, Canada. 1953. $2. 
Since Ontario stretches from 

New York State to Minnesota and 

has 110,000,000 acres of forest 

lands, the problem of obtaining 

regeneration following logging is a 

complex one. 

In this bulletin, Prof. Hosie has 
summarized the results obtained by 
all known regeneration surveys in 
the province, 57 in number, over 
the period 1919-1951. Field obser- 
vations by the author were made 
in 1949, 1950, and 1951 on all areas 
covered by the surveys and in other 
parts of the province where sur- 
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veys have not been made, 

The work is submitted in two 
parts. *‘The first part presents a 
general view of the nature of tree 
reproduction on cutover forest land 
in the province, followed by an 
analysis of the procedure used in 
condueting and reporting regenera- 
tion surveys and by a statement 
and recommenda- 
tions. In the second part the ab- 
stracts of the surveys reviewed are 
arranged chronologically under the 
names of the agencies responsible 
for the original reports.”’ 

Those agencies were the Forestry 
Branch of Canada, the Ontario De- 
partment of Lands and Forests, the 
National Research Council, and va- 
rious pulp and paper companies. 

The study was sponsored and 
supported by the Research Couneil 
of Ontario. 

It should be noted that the re- 
port deals almost exclusively with 
the pulpwood species, spruce and 


of conclusions 


Publications of Interest 


The Department of Defense has just 
published, after two years of prepara- 
tion, a mannal, Lamber and Allied 
Products, designed to guide requisi- 
tion writers, storekeepers, inspectors, 
and craftsmen employed by the mili- 
tary services to order the right kinds 
and qualities of wood products, in- 
spect, tally, and store them properly, 
and use them to best advantage. 

Separate sections of the manual de- 
scribe the properties of the various 
wood species, explain grading of lum- 
her, plywood, poles, piling, and other 
products, and outline the essentials of 
lumber inspection, tallying and_ stor- 
nuge, in addition to sections showing 
the proper filling out of requisitions 
for the actual purchase of wood. Em- 
phasis is laid on adhering to regular 
commercial practices, so that wood 
products are procured through estab- 
lished trade channels. 

Lumber and Allied Products was 
prepared for the Army Corps of En- 
gineers, which procures wood products 
for the entire Department of Defense, 
by the U. S. Forest Preducts Labora- 
tory, with the cooperation of the Na- 
{ional Lumber Manufacturers Associa- 
tion, the various regional associations 
of lumber manufacturers, the plywood 
manufacturers’ trade associations, and 
organizations representing producers 
of poles, piling, preservative-treated 


balsam. White, red, and jack pine 
receive only minor attention and 
the hardwoods are noted only in 
passing. This is, of course, under- 
standable since most of the forest 
area lies within the boreal forest 
and pulpwood is the principal 
product. 

This book should prove of value 
to anyone interested in the silvicul- 
ture of spruce and balsam. It has 
application to others who are con- 
cerned with the procedures for 
raking regeneration surveys 

Three recommendations are made 
by the author in concluding. The 
first not 
support since it can be argued that 
the evidence submitted 
justify the recommendation made. 
However, there is no doubt that the 
second and third recommendations 
should due consideration 
by all agencies and individuals in- 
volved. 


may receive unqualified 


does not 


receive 


G. G. Cosens 


wood, railroad ties, and other products. 
The manual may be obtained from 
the Superintendent of Documents, 
Government Printing Office, Washing- 
ton 25, D. C., for $1.00 a copy. 
* 


A useful publication, Directory of 
Organizations and Officials Concerned 
with the of Wildlife and 
Other Natural Resources, is available 
from the National Wildlife Federa- 
tion, 232 Carroll Street, N. W.. Wash- 
ington 12. D. C.. for 25 cents a copy, 
the Wildlife Management Institute 
reports. 


Protection 


* 

Secretary of Agriculture Ezra Taft 
Benson, in a_ booklet 
Agriculture 


Strengthening 
Through Re- 
source Conservation, has emphasized 


American 


the need for a “strengthened and im- 
proved” program of conservation of 
soil, water, range, and forest resources 

“the foundation blocks in the strue- 
ture of our national economy.” 

The booklet is one of a series of 
U.S. D. A. booklets outlining major 
policies and program objectives. 

Three main 
jobs, listed by the Seeretary, are: 1. 
Accelerate both research and eduea- 
tion; 2. Improve technical aid to land- 
owners and operators and help speed 
up the survey of soil resources and the 
planning and application of needed 
conservation measures on farm, ranch, 


resouree-conservation 


and torest lands; and 3. Encourage 
local leadership such as is provided by 
conservation districts, watershed 
organizations, and other 
and neighborhood teams of people. 
The booklet may be obtained from 
the Office of Information, U. S. Dept. 


Agric., Washington 25, D. C. 


soil 
community 


Of interest to machine owners is the 
Caterpillar Tractor Co. publication 
entitled The Story of Modern Service. 

This illustrated booklet discusses the 
service methods used by Caterpillar 
dealers both in the shop and in the 
field. Included in the booklet is a map 
of the U. S.. Canada, and Mexico, 
showing the Caterpillar 
dealers, parts depots, and factories. 

For a copy, contact any Caterpillar 
Dealer or Caterpillar Tractor Co., 
Peoria, TH, and ask for Form D3st1. 


location of 


edition of the 
Research 


The latest Forest 
Products published 
by the National Lumber Manufacturers 
Association, lists 17,000 research proj- 


Guide, 


ects and programs conducted by near 
ly 3,000 domestic and foreign organi 
zations, 

The published 
principally for the benefit of research 
laboratories, manufacturers, educators, 


386-page guide is 


students and libraries. It covers proj- 
ects grouped according to major clas- 
and utilization 
of wood and other tree products. 

It also 


listing of research agencies, according 


sifications research 


contains a comprehensive 


to the specific projects they have per- 
formed or are working on. 


These in- 
clude colleges and universities, federal 
and state governments, individual com- 
panies, trade associations, professional 
commercial laboratories. 
This is the fifth edition of the guide 
and the first to be published since 
1950. It is available from the National 
Lumber Manufacturers Association, 
1319 Eighteenth Street, N. W., Wash- 
ington 6, D. C., at $10.00 a copy. 


* * 


societies and 


A revision of You Can't Argue with 
Weeds has just been issued by the 
Chipman Chemical Company, manu- 
facturers of chemical killers. 
This 40-page booklet contains infor- 
mation on a wide variety of chemicals 


weed 


currently recommended for weed, grass, 
and brush control. Information on 
killing brush, trees, and stumps is also 
ineluded. A copy may be obtained by 
writing to Chipman Chemical Com- 
pany, Ine. Dept. 22, Bound Brook, 
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Membership Increases TABLE 1.—MEMBERSHIP BY SECTIONS NOVEMBER 30, 1953 
During 1953 Sectior Rank Junior Member Fellow Affiliate Associate Student 


The aetivities of the Sections, 


1. Allegheny 12 16 10 


schools, and members have resulted 2. Appalachian 6 625 3807 272 4 6 20 
in a significant membership increase Central Rocky Mountain 14 P65 129 26 
for 1953. With continued cooperation 4. Central States 1 636 say) 198 2 17 12 83 
forts in the Society's office we look 7. Inland Empire 17 196 Ws 78 l 9 : 5 
forward to an even greater inerease 8. Intermountain Is 101 1] 
by the end of 1954. %  Kentucky-Tennessee 19 174 7 89 7 5 3 
S BO, 1952 > ‘m- 
As of November 30, 1952 the mem- 11° New York 11 374 144 744 ' 15 23 
hership was 9,085, Terminations dur-¢ Northern California 751 3875 2777 3 
ing the year were 561, of which 588 No. Rocky Mountain 17 106 1 ] 1 
(or less than five pereent) were 14. Ozark 13 342 117 1 39 36 
dropped for nonpayment of dues, In- 15. Pug t Sound ‘ 10 
. 16.) Southeastern 1 539 057 Tr == 
cluding 79 reinstatements, a total of 47> southern California on 115 57 4° 2 2 
928 names were added to the mem- 18, Southwestern 16 215 110 i) 14 1 
bership list. Since 1949 the net mem- Upper Miss. Valley 12 B63 156 142 13 13 
is. Upner Michigan 383 is 2 3 3 6 
bers. (See Table +.) ; No Seetion Affiliation’ 251 127 113 6 3 1 1 
In the overall 1953 inerease is re- Corresponding 
ae flected the eandidacies of 271 appli- | Honorary 05 
ae eants for the grade of Junior Member — Total membership 8452 4416 3687 62 187 211 510 
a from among forestry graduates of 
accredited schools of forestry. An "Includes 75 inactive and other members in U. S. and foreign eountries who have 


additional 130 applications for the requested that they not be designated as members of any Seetion. 


Affiliate grade were received from 
graduates of nonaceredited schools, 2.--Comparative S8.A.F. Memprr- 1951 (1,564), 1949 (1.443). and 1952 
making a total of 401 applications, or Sup, AS OF NOVEMBER 30 (1,160). It should be noted that 1952 
about thirty-five pereent of the total 


graduates dropped by fifty percent. 


number of graduates from all forestry — _— 1953 The percentage of applieations for 
schools. The total number of eandi- Fellow 62 62. Society membership, however, remains 
dacies for all grades processed during — Memter 3563 3687 — substantially the same. It is felt that 
1953 was 1,543. 4245 this percentage ean be maintained, 
The number of Student Members rosie ra pe although obviously the numerical re- 
continues to be high. As of Novem- perme arn °13 O11 turn will not be as great as in the 
ber 30, 1953 there were 510; 430 stu- Corresponding 58 64 higher vears of graduation. 
dents applying for this grade during Honorary 13 15 The 1953-1954. membership eam- 
the vear. In the vears of 1949-1952 2 ms paign is off to a good start. It is al- 
the highest numbers of forestry stu- anes soe yee ready evident that by the end of 1954 


dents were graduated: 1950 (2,321), a material increase membership 
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TABLE 3. 


Member 


Fellow 
3209 
3313 
3467 
3563 


3687 


It is estimated that 
about forty of the men 
tively engaged in forestry work are 
not Society members. A check reveals 
that twenty percent of this 
number at one time or another were 


will be retleeted. 


percent ae 


at least 


members of the Society. Consequent 
ly, there 
members (eligible for reinstatement) 


are as many prospective 
in this group as there are among those 
who have never been members of the 
As aid to the Seetions 


to meet their suggested quotas, ap- 


Society. an 
proximately 900 ecards of recent grad- 
vates from aeceredited forestry sehools 
(nonmembers of the Society) were 
sent to the Sections during December. 
Also the the 
names of members who have been in 
the for more 


vears, for 


sent to Seetions were 


Junior grade six or 


and presumably eligible 


automatic advancement. 


Junior 


202) 
3471 
3861 
4245 
4416 


As of November 30) 


\ ffiliate Associate 
103 
201 
2138 
211 


207 
224 
269 
381 
487 


Northern California Section 
Holds Winter Meeting 


A decade of progress in California’s 
north coast forest region was high- 
lighted for 260 members and guests 
attending the annual winter meeting 
of the Northern California Section, 
S.A.F., San Francisco, Dee. 5, 1953. 

Morning sessions included three top- 
the forest prac- 
tices, and forest protection in the re- 


forest resource, 
gion. The afternoon featured reports 
on new products and manufacturing 
the outlook for the future, 
business meeting. After cock- 
tails, 185 members, guests, and their 
ladies attended a banquet at which 
James W. Tapp, executive vice-presi- 
dent of Bank of America, spoke on 
business prospects for the Pacific 


methods, 
and a 


Coast. 


RRR 


Student 
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510 


JOURNAL OF FORESTRY 


S.A.F. MeMBERSHIP, Five- YEAR PERIOD 


Corresponding 


Total 


Honorary 
6644 
7330 
8475 
9085 
9452 


Wis Se 


North Coast timber resources were 
by Arnold F. Wallen. He 
estimated current saw-timber volume 
as 119 billion board feet, and reported 
that more than 1,200 sawmills or woods 


deseribed 


operators are dependent on the forest. 

Gray Evans, Hammond Lumber 
Co., reported on new developments in 
ine 100-year-old redwood logging in- 
dustry; and Larry Marshall, Dolly 
Varden Lumber Co., described current 
practices in Douglas-fir 
Both speakers cited improved cutting 
practices and expressed some concern 
mounting slash-disposal  prob- 


operations, 


over 
lems. 

David S. Way, Redwood Region 
Conservation Council, outlined the 
educational program which has awak- 
ened the public to need for fire pre- 
Harvey E. Zink, U. S. For- 


agencies 


vention. 
est Service, told how publie 


CAMPAIGN 


Proposed 

Seetion 1954 quota 
100 
100 
110 
140 
105 


Allegheny 
\ppalachian 
Central Rocky 
Central States 
Columbia River 
Gulf States 
Inland Empire 
Intermountain 
Kentucky Tennessee 
New England 
New York 
Northern 
Northern 
Ozark 
Puget Sound 
Southeastern 
Southern California 
Southwestern 
Upper. Mississippi 
Washington 
Wisconsin Upper Michigan 


Mountain 


California 
Rocky Mountain 


Valley 


Total 1.500 


‘Student, Junior, Affiliate, Associate 


only. 


FISCAL YEAR MEMBERSHIP 


Box Score 


Applications re ceived! 


February 
listing fiseal year 


FISCAL 


rotal School 


Alabama 


Colorado A & M 
Duke University 
University of 
University 
University 
lowa 
Louisiana 
University 
University 
Michigan 
University 
University 
University of 
Montana State 
State University 
North Carolina 


State 
of 
of 

State 
of 


_ 


t 


Pennsylvania 
Purdue 


University of 


90 315 
Yale University 


(initial) grades 


Total 


ScHoot Box Score 


Polytechnie 
University of California 


Florida 
of Georgia 
of Idaho 
State College 


Maine 
Massachusetts 


Michigan 

of Minnesota 

Missouri 
University 


State College 
Oregon State College 
State 
University 
Utah State Agricultural College 
Washington 
West Virginia University 


YEAR MEMBERSHIP 
CAMPAIGN 


Student applications received 


Total 
fiscal year 


February 
listing 


Institute 


College 


to 


University 


College 


of New York 


University 


1950 Fic 
1051 
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FEBRUARY 1954 


Let me do your 


DRAFTING 


Send me your rough field survey notes, 
pencil drafts, charts, etc. and I'll take 
care of the finished work. Professional 
quality backed by ten years experience in 
forestry mapping and in illustrating 
publications under the exacting require- 
ments of large public agencies. Artwork, 
illustrations for manuscripts, posters, 
copywork. 


Ask me for more details. 


ROMOLA DROST 
No. 6 Inlet Drive—St. Augustine, Florida 


and forest industries are cooperating 
to plan fire detection and control 
measures. Charles W. Fairbank, Cali- 
fornia Division of Forestry, described 
fire control programs. 

New redwood products and manu- 
facturing methods were described by 
Willard E. Pratt, California Redwood 
Association. New developments in 
Douglas-fir manufacture were report- 
ed by Ralph G. DeMoisy, M&M Wood- 
working Co. 

At the business meeting, members 
passed resolutions calling for full 
staffing of the University of Califor- 


143 


nia’s new forest products laboratory, 
and for addition of a forest entomol- 
ogist and a forest pathologist to the 
university staff. John Zivnuska, 
chairman of the Section'’s standing 
committee on forest research, report- 
ed committee action in the fields of 
forest soils, aerial photography, for- 
est regeneration, and experimental 
and demonstration forests. 

C. M. WALKER 


RRR 


Necrology 


December 1, 1952-November 30, 
1953 


Member 


TMS ‘is the Way b Saw Wood 


New gasoline-powered McCulloch chain 
saw cuts firewood, pulpwood, saw logs, 
fence posts, poles, ties, props, beams. It 


Beichler, 
Carolina, 
Billard, Frederick H., 
necticut. 
Bittinger, 
sylvania. 


William K., Garner, North 


Meriden, Con 
Clarence A,, 


Clarion, Penn- 


fells and limbs trees. 
prunes branches. 
struction timber 


It bucks logs and 


maintains orchards. 


Weighs only 
20 Ibs. complete 


—-- 
CUTS FAST AND CLOSE! 
It will take you just about J min- 
ute to fell a tree like this, leaving 
a stump less than | inch high. 


$225.00 


f. o. b. factory 


AMAZINGLY EASY TO USB! 


Weighs only 20 pounds complete! 
Balanced for easiest felling, buck- 
ing, pruning, limbing, ripping. 


It rips logs into con- 
It clears land and 


BIRMINGHAM, ALA. 


WORKS IN ANY POSITION! 


Saws full power without adjust- 
ment upside down, rightside up, 


any angle the work calls for. 


The South's Oldest and 
Largest 
Chain Sow Distributor 


Ceeil, Charles I.., Duluth, Minnesota. 
Dean, Charles €C., Bluffton, Indiana. 
Favre, C. E., Reno, Nevada. 
Kempff, Gerhard, Spokane, Washington. 
Krell, F. C., Hazleton, Pennsylvania. 
Linn, Edward R., Stillwater, Oklahoma 
Lyford, C. A., Seattle, Washington. 
Mottishaw, John S., Steilacoom, Wash- 
ington. 
Reynolds, 
setts. 
Rothery, J. E., Cotuit, 
Struhsaker, Fred P., 
Tanner, Earl B., 
Weston, Ray F., 


Harris A., Boston, Massachu 
Massachusetts. 
Lansing, Michigan. 
Portland, Oregon. 
Montrose, Alabama. 


Junior 


Coe, Arleigh, Otter Lake, 


Michigan. 
Gehr, Ceeil R., Los 


Angeles, California. 

Neuns, Robert H., Berkeley, California. 

Phelon, Richard F., Orono, Maine. 

Riekman, Sterling H., Quinlan, 
homa. 


Okla- 


Affiliate 


Howell, P. N., Howison, Mississippi. 


Associate 


Bombhard, Dr. Miriam 


Woolford, T. G., 


Washington, 


Atlanta, Georgia. 


Honorary 
Sutherland, 


John, Scotland. 


Edinburgh, 


GROW TREES 


FOR XMAS TREES AND FORESTRY 
Fir, Pine and Spruce in Variety 
Seedlings and Transplants 
Write for Price List 
Suncrest Evergreen Nurseries 
P. O. Box. 643, Johnstown, Pa. 


FOREST SEEDS 
of CALIFORNIA 
R. S. ADAMS A. P. BAAL 
553 CAMPUS WAY 


DAVIS CALIFORNIA 


| 
a % 
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McCULLOGH 
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Deaden Scrub Trees with Du Pont ““Ammate” 


To Make Timber Grow Faster 


Low cost for a good job. One application of ‘‘Ammate”’ is usually all it takes to kill scrub trees 

. and prevent resprouting. This increases timber growth by giving valuable pines more sun- 
light, more water and more room for root and top growth. “‘Ammate”’ will kill oak, gum, and 
many other tough weed trees. You get the fastest kill (with the minimum of effort and at a 
surprisingly low cost). 


4 ways to use Ammate” weed and brush killer 


7. FRILL. Hack cuts around the trunk of large 3. STUMP. Cut small trees (3 inches and under) 
trees as in the photo above. Pour in enough with a U-shaped stump. Put a tablespoon of 
““Ammate” solution (4 lbs. per gallon of water) “Ammate’”’ crystals in the U, or spray freshly 
to wet the cut surface. cut stumps with ‘“‘Ammate’”’ solution. 


2. NOTCH. On tough trees, chop notches every 4. FOLIAGE. Sprays applied when growth is in 
six inches near the ground. Put a tablespoon- full leaf using 34 lb. of ““Ammate’”’ per gallon 
ful of ‘““Ammate” crystals in each notch. of water provide effective control of sprouts 

and undergrowth. 


You should have this free booklet on im- 
proving pine stands with “Ammate.”’ Write 
to Du Pont, Grasselli Chemicals Depart- 
ment, Room D-4026, Wilmington Del. For 
supplies of ‘““Ammate,”’ see the Du Pont 
distributor in your area. , staan BETTER THINGS FOR BETTER LIVING 
On all chemicals always follow directions for application. ... THROUGH CHEMISTRY 

Where warning or caution statements on use of the product 1} ri 

are given, read them carefully. 


REG. 


a = 
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TREE PLANTER PLANTS 
10,000 SEEDLINGS PER DAY! 


With the Lowther Tree Planter, trees 

are properly planted for maximum 

survival in any soil because they have 

been given the right start. 

Three distinct models available to 

cover all soil conditions and terrain. 


For details, write: 


THE HARRY A. LOWTHER COMPANY 
INDUSTRY AVE., JOLIET, ILL. 


By The Makers Of The Famous 
Lowther C-Saw 


DON'T BREAK YOUR WECK / 
PREVENT ACCIDENTS / 


Prune the Tallest Tree While 
Standing Safely on the Ground 
CUT LABOR COSTS $0% 
ew. Amazing. 
ALUMINUM Comb. Sawing, Pruning. 
Trimming. Fruit Picking, Shaking Poles. 


AV 


‘PEAR PEA 
APPLE PICKER 


Combine sections of Poles to make 
Poles up to 90 ft. tall. Weighs | lb. per 
70c per ft. Attachments extra. 

g No lies 


Lasts forever. Send’ for FREE 
CATALOG ¢ FREE BOOKLET 

300-S. Los Angeles St. 
Los Angeles 13, Calif. - MA. 6-9397 


Earl B. Tanner (1881-1953) 


Earl B. Tanner, for some years member of the state board ot forestry as 
representative of the Oregon Forest Fire Association, and one of the nation’s 
top timber economists, died at his home in Portland, Oregon on November 28, 

Although he had been in semi-retirement for several years, Mr. Tanner had 
attended the recent meeting of the National umber Manutacturers Association 
in Washington, D. C., where he was chairman of the committee on timber 
values and taxation. 

Before Mr. Tanner went to Oregon in 1925, he was already well known for 
having directed the timber section of the U. S. Treasury Department, during 
the period of determining forest values under the then-new income tax law. 
He took an active interest in the forest protective assoviations, and was presi- 
dent of the Oregon Forest Fire Association for 14 years until 1951. He was an 
official of the company which started the first extensive logging operation in 
the Tillamook burn, and was official or director of several other timber com- 
panies. At the time of his death he was a director of the Booth-Kelly Lumber 
Company, of Eugene. 

Mr. Tanner was a native of Nebraska, and was employed in the U. S. Forest 
Service for about ten years prior to World War I. 


Walter W. Wetzel (1902-1953) 


Walter Warren Wetzel, chief of range management in the California regional 
office of the U. S. Forest Service, San Francisco, died of a heart attack on 
December 1. 

He was born October 3, 1902 at Collins, Missouri. He studied forestry at 
Montana State University and started work with the Forest Service as a guard 
in 1923, becoming a ranger in 1927. During World War IT he was assigned to 
the Emergency Rubber Project in California. 

Appointed forest supervisor in 1944 at Missoula, Montana, he was subse- 
quently transferred to the Division of Operations at Portland, Oregon, and to 
the Division of Range Management at San Francisco. 


and Waters, Blain, Pa. (Junior, 1947) 
Membership Applications McClung, L. D., Asst. State Forester, Romney, 
W. Va. (Junior, 1946). 
and Adv ancements McNees, W. A., Chief Forester, Olga Coal Co., 
Coalwood, W, Va. (Junior, 38R47R50), 
Proposals for admission, advancement, and Ramsey, J. P., Plant Engr., Pittsburgh Con- 
reinstatement received in the Society office dur- solidated Coal Co., Canonsburg, Pa. (Junior, 
ing the month of December are listed below. 1947). 
Action on the eligibility of those proposed Smith, R. W., Forester. Hacker Valley Lbr 
for membership as listed below will be taken Co., Hepwood, Pa. (Junior, 1947) 
by the Council as of March 1, 1954. Communi Affiliate Grade 
cations from voting members regarding the Sawyer, R. B, Lbr. Grader, J. Martin Apgar, 
membership eligibility of these persons should North East, Md.; Univ. of N.H., B.S., (For- 
be received in the Society prior to that date estry), 1948 


Allegheny Section Appalachian Section 
Student Grade 


Junior Grade Duxe UNIVERSITY 

Ewers, J. F., Asst. Dist. Forester, Pa. Dept 

of Forests and Waters, Fayetteville, Pa.; Pa. M. Whitaker, 
State. B.S.F.. 1949. udson, M.D, Worst, R. 

Schomaker, C. E., Grad. Asst., Pa. State, State 
College, Pa.; B.S.F., 1950. Junior Grade 

Member Grade Flick, A. W., Sales Trainee, U. S. Plywood 

Bates, J. T., Cons. Forester, R.F.42, Ligonier, Corp., Richmond, Va.; L.P.1., B.S., (For 
Pa. (Junior, 1947). estry), 1951. (Affiliate, 1951). 

Bennett, J. C., Buyer, J. Martin Apgar Co., Terrell, N. K.. Asst. Dist. Forester, Fairfield 
North East, Md.: Univ. of Maine, B.S.F., Forest Products Co., Newberry, S. C.; Univ. 
1948, (Junior, 1949). of Florida, B.S.F., 1949. Reinstatement 

sethlahmy, N., Research Forester, U.S.F.S., Member Grade 
Bethlehem, Pa. (Junior, 1947). Buchholz, R. C.. Mer., Draper Corp., Asheville. 

Brooks, M. G., Instructor, Div. of Forestry, N (Junior, 1947). 

W. Va. Univ., Morgantown, Pa. (Junior, Doolittle, W. T.. Forester, Bent Creek Exp 
r Forest, Asheville, N. C. (Junior, 1947). 
. R., Rer., U.S.F.S., Petersburg, W. Shepherd, W. 0.. Chief. Div. Rance Memt., 
(Junior, 1946). Forest Exp. Sta., Asheville, N. C. 
T. W., Research Forester, Beltsville (Junior, 1947). 
Exp. Forest. Laurel, Md. (Junior, 1947). 

Clark, T. G.. Cons. Forester, Box 1046, Mor- Central Rocky Mountain Section 
gantown, W. Va. (Junior 1947). 

Corlett, W. S., Dist. Forester. Dept. of Forests 


Olinger, H. L, Zimmerman, J. 1D 


Student Grade 

A & M COLLEGE 
Flamm, B. R. Hoefer, J. F 
Goll, C. E. 


Juni trad 


Ft. Collins, Co'o.; State Univ. of N. Y., 


The modern method for marking trees. Eliminate all paint problems by blazing and pay ag 
stamping trees with your brand. Nothing to carry but a light 2 lb. axe. 4” cut, 27”, ee ens Sey, Roe 
23” or 18” handles. Priced at $10 each with one 114” or two *4” hardened characters Central States Section 
on head. Special designs quoted upon request. Student Grade 


MICHIGAN STATE COLLEGE 


A. R. SMITH 10003 S. E. ECKLER AVE. PORTLAND, ORE. Kind, D. ©. Studebaker, R. 1. 


Quick, D. L. 
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If you use Southern Glo Tree Marking Paint,—these chemists are working 
for you. For, unlike many products today, the consumer—not the manu- 
facturer—instigated the development of tree marking paint. 


Even before the paint manufacturer produced Boundary Marking paint. 
foresaw this use for his product, the To avoid waste of time, loss of paint 
practicing forester, seeking ways to through settling, Southern Glo pro- 
do his job better, adopted it for duced the now famous stay-mixed 
many marking jobs. Using standard formula #71020 . . . the formula 
house paint, he daubed on his marks that made possible the use of the 
with a brush or even a stick. easy-pouring flat can, eliminating 
need for a funnel in his pack. 


Just as his early techniques seem inthe and 
crude today, were early tree the field has kept Southern Glo 
marking paints. The cheapest paint ahead of competition . . . responsive 
served the forester’s purpose then as to the needs of foresters. Yet, for 
well as the most expensive, —and all its superiorities, Southern Glo 
price alone became the criterion for 
marking paint. In fact, in initial 


cost and in use... Southern Glo is 


the manufacturer, Southern Glo was 
one of the first paints produced for 
the profession. \s the forester im- probably the most economical paint 
proved his techniques, and became 


you can buy. 
more critical of his tools, Southern 
Glo turned to research to keep pace 
with him. He adopted the spray gun 
for applying marks . . . and South- 
ern Glo produced a paint that would 
not clog his gun. He spent less time 
in mixing, more in marking . .. and 
Southern Glo gave him a choice of 
ready-mix or paste. He saw the pos- 
sibilities of making durable marks 


also by paint... and Southern Glo 


SoutHern COAtincs & CHEMICAL CO. 


Dept. F-2, Sumter, South Carolina 


JOURNAL OF FORESTRY 


PuRDUE UNIVERSITY 
McCarthy, M. J 
TTNIVERSITY OF MICHIGAN 
Buck, B.B. McArdle, J. P. 


Junior Grade 
E. G.. Grad. Student, Purdue VUniv., 
. Lafavette, Ind.; Purdue Umv., 8.S.F 
1952. 
Lhotka, F. H., 1916 South 56th Ave., Cicero, 
Ml lowa State, B.S.F., 1953. (Student, 
1953). 
Member Grade 
Deitschman, G. H., Forester, U.S.F.S., 
bondale, Ill.; Univ of Minn., B.S.F., 
Pa. State, M.F., 1948. (Junior, 
Jokela, J. J.. Forest Research 
Forestry, Univ. of Ill.; Urbana, 
of Minn., B.S.F., 1947; M.S., 1951. (Junior, 
1947) 


Columbia River Section 


Junior Grade 

Hootman, W. D., Forester, Bur. of Land 
Memt., Coos Bay, Ore.; State, BS.F., 
1948. 

Knupp, W. W., Logging Engr., South Fork 
Lbr. Co., Sweet Home, Ore.; Univ. of Mich., 
B.S.F., 1943. 

Member Grade 

Gangle, L. C.. Forester, Bur. of Land Memt., 
Coos Bay, Ore.; Oregon State, B.S.F., 1939. 
Reinstatement. 

Loeb, J. H., Tree Farm Supv., Longview Fibre 
Co.. Longview, Wash.; Univ. of Mich., 
B.S.F., 1947. (Junior. 1947) 

Zaidlicz, F., Forester. Bur. of Land Mgmt., 
Roseburg, Ore.: Towa State, B.S.F., 1949 
(Junior, 1949) 


Gulf States Section 


Student Grade 
LOUISIANA STATE UNIVERSITY 
Cabaniss, G. W. Parker, R. L 
Lewis, A.D. Simmons, J. E 
MeDaniel, 0. 
Junior Grade 
Hamm. M. F.. 3278 Ivanhoe, Baton Rouge, 
State Univ.. BS.F., 1953 (Stu- 


Tohin, a Forester. U.S.F.S., Rolling Fork, 
Miss Mich. State, B.S.F., 1950. Rein 
statement. 

Affiliate Grade 

Flowers, W. H.. Forester. Masonite Corp., 
laurel. Miss.: Univ. of Wyo., B.S. (Game 
Memt.), 1949 


Inland Empire Section 


Student Grade 
UNIversiry OF IDAHO 
Almas, D. P. Stolaas, H. lL 
Jepsen, S. M. Tagawa, T. K 
Smith, L. 0. 


Intermountain Section 


Student Grade 
STATE AGRICULTURAL COLLEGE 
Coghill. W. S. Watts, W. J. 
Elder, F. S. Wolfe. M. L. 
Wardleigh, R. D. 


Kentucky-Tennessee Section 


Junior Grade 
Curry, J. A., Forester, T.V.A. Div. of For 
estry Relations, Paris, Tenn.; Univ. of Mich.. 
B.S.F., 1951. 
Member Grade 
Camisa, L. H., Forester, Bowaters Southern 
Paper Corp., Kingston, Tenn, (Junior, 
1946). 
Fechner, G. H.. Forester, T.V.A., Norris, Tenn 
(Junior, 1947). 

Muller, G.. Forester. Woods Dept., The Mead 
Corp., Kingsport. Tenn. (Junior, 1947) 
Sharp, J. B., Jr., Prof. of Forestry, Univ. of 
Tenn., Fountain City, Tenn. (Junior, 1947). 
Warmbrod, J. G., Asst. Ext. Forester, Tenn. 
Ext, Service, Jackson, Tenn. (Junior, 1947). 


New England Section 
Student Grade 
UNIVERSITY OF MASSACHUSETTS 
Galloway, F. L. White, E. F. 
UNIVERSITY OF MAINE 
Bennett, W. F. Seufert, FE. C 
Bowman, P. C. Steffens, J. D. 
Dyer, Walker, J.D 
Mawson, J.C. Weiland, F. W 
Rule, W. W. Zai 
Junior Grade 
Erickson, N. D.. Salesman, Sawyer Lbr. Co., 
Worcester, Mass Univ. of Maine, B.S.F., 
1952 


Potter, S. W.. Resear h Assoe.. Uarvard For- 
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Univ. 
of N. 


Mass. ; 


Univ 


est, Petersham 
B.S.F., 1951; State 
1951. 


M.F., 


Affiliate Grade 
Heitmann, A. F., Dist. Forester, Vermont For 
Service, Rutland, Vt 
L. M., Operations Inspt., Great North 
ern Paper Co., Brewer, Maine. 


New York Section 


Junior Grade 


1952 
Business 
r.; State Univ. of N. Y., 


Northern California Section 
Junior Grade 

Dick, W. E., Jr.. Thr. Cruiser. C. H. Bunting 
Cons. Forester, Redding, Calif.; Univ. of 
Calif., B.S.F., 1951 

Hunt, B. B., Forest Tech. 
estry, Redding, Calif 
College, B.S.F., 1941 
Member Grade 

Colwell, R. N., Assoc. Prof., Univ. of Calif., 
Berkeley, Calif., (Junior, 1947). 

Cosens, R }D.. Forester, Soper-Wheeler Co 
Strawberry Valley, Calif. (Junior, 1947). 

Dircksen, N. E., Staff Asst., Stanislaus Natl 
Forest, Sonora, Calif. (Junior, 1946). 

Fairbank, C. W., Deputy State Forester, Calif 
State Div. of Forestry, Santa Rosa, Calif. 
(Junior, 1947). 

Lockhart, J. S., Rgr., Calif. State Div. of For 
estry, San Andreas, Calif. (Junior 1946) 

Toler, I. Forester, Seott Lbr. Burney, 
Calif 1947). 


Northern Rocky Mountain Section 
Student Grade 
MONTANA STATR UNIVERSITY 
Chamberlin, J. L. Stotle, P.C 
Gilliam, J.J. Williams, D. V. 
Jaszkowski, R. T. Wright, G. G. 
Kiser, F. 


Crown Point, 
B.S.F., 1938 


Calif. Div. of For- 
Utah State Agric. 
Reinstatement. 


(Junior, 


Member Grade 
Drummond, DPD. M., Asst. Prof., School of For 
estry, Mont. State Univ., Missoula, Mont.; 
Utah State Agric. College, B.S.F 1937 
La. State Univ., M_E., 1939. Reinstatement 
Sieminski, J. S.. Forest e¢/o Neils 
Lbr. Co., Rexford, “ont.; Mont. State Univ., 
B.S.F., 1950. (Junior, 1950) 
Affiliate Grade 
Wilson, J. E., Forestry Aide, Lolo Natl 
Missoula, Mont. 
Ozark Section 
Junior Grade 
Hanson, N. F., U. S. Army, Ft. Sill, Okla.; 
Iowa State, B.S.F.. 1950 
Peterson, M. A.. Asst. Dist. Supv 
Co.. Monticello Ark Univ of 
1949 


Forest 


. The Crossett 
Minn., 


Affiliate Grade 
Nide, U 
& M.. 


S.F.S., Hot 
(For 


Gates, M. A Forestry 
Springs. Ark.; Ark. A 
estry), 1953. 

Puget Sound Section 
Student Grade 
UNIVERSITY OF WASHINGTON 
Radnich, J. ©, 
Member Grade 

Byers, A. M., Woods Supt.. Alaska Pine and 
Cellulose, B.C.. Canada. (Junior, 1947) 

J. Cascade Lbr. Co., Ellensburg, 
(Junior, 1947) 

Jones, Cons. Forester, 
vue, Wash. (Junior, 1946). 

MeNeil, R. L., Asst. to Staff Forester, Sno 
qualmie Natl. Forest, Seattle, Wash. (Junior, 
1947) 

Merryman, S. G., 


delle 


Route 2, 


Forester, C. M. Berry, Photo 
grammetric Engrs., Seattle, Wash.;: Univ. of 
Wash., B.S.F., 1950. (Junior, 1950), 

Sedlacek, E. S.. Forest Warden, Ranier Forest 
Protective  Assn., Elbe, Wash, (Junior, 


J. FE. Logging Engr., Snoqualmie Falls 
. Weyerhaeuser Thr. Co., Snoqualmie 
Falls, Wash. (Junior, 1946) 
Associate Grade 
Backstrom, R. V.. Western Agric. Dev. Agent, 
Great Northern Railway Co., Seattle, Wash. ; 
Univ. of Minn., B.S.. (Agric.), 1932 
Southeastern Section 
Student Grade 
ALABAMA POLYTECHNIC INSTITUTE 
Davis, B. A. 
Junior Grade 
Gulf Lbr. Co., 
B.S.F., 1950 


Forester 
State Univ, 


Brislin. H.. Jr 
Mobile, Ala La 


of Mich., 


Gregory, A. H., 
Corp., Savannah 
1950. 

Knott, 0. 
Education, Ga 


Forester, 


Gair Woodlands 
Ga.; W. Va. 


Univ., 


Chief, Information and 
Comm., Atlanta, 

Drive, 


L., Jr., Asst 
Forestry 
Ga B.S.F 

Circle 
1953 

estimator 
Fairfield, Ala.; 


Bessemer, 


Tenn. Coal and 
A.P.1L., B.S.F 


Member Grade 


Baxendale, H. E., Stap’eton, Ala. (Junior, 
Union Bag and 
Co.. Darien, Ga. (Junior, 1947) 
S., Salesman, Forestry Equipment 
Macon, Ga. (Junior, 1947) 
Brogdon, E.. Box 362, Lyons, Ga 
1947) 
Butler, J. L.. 
Atlanta, Ga 


Forest Mgr 


(Junior, 


Plywood Mfrs 
1947) 


Southern Assoe., 


(Junior 


From every one of the 48 states, from 
Canada, far-off Finland, Honduras, Alas- 
ka, New Zealand, the orders pour in. . . 
“No more stirring Paint? .. . No more 
messy canteens to fill? . . . No more 
cleaning guns every night?'"—This for- 
esters want to see! 

Now it's been proved, use Nelson's time, 


THE 


Best News in Years for Marking Trees 


Paint-Can-Gun .. . All in one! Only six months after Nelson an- 
nounced this revolutionary new tool for marking trees, response has 
been so terrific we can already announce more good news .. . 
a 10% price cut on “the paint you don’t have to stir,” and on 
quantity orders, “Nelson pays the freight.” 


It’s still Unbelievable — Pays for Itself in days 


NELSON COMPANY 


1234 Prospect Avenue =, All you need 
Mountain, Michigan 


Infringers and 
imitators warned. 


Best 
Chrome 
Steel— 
Strong, 
Durable 


3 Patents. Best 
material. Sold by 
the thousands. 


THE RENOWNED 
CHARLES H. RICH 
“Forest Fire Fighting Tool” 
Write for Prices and Descriptions 
Geneva Rich Bickel WOOLRICH, PA. 


PATRONIZE ADVERTISERS 
IN THE JOURNAL OF FORESTRY 


mess, and money-saving paint for all 
your marking needs. . . The first marking 
paint that won't settle, thicken, or skin 
over even in a half-filled can! . . . First 
can you screw right on your gun, and 
throw away when empty! .. . First gun 
with a reversible nozzle to blow out dirt 
and a cap to prevent drying-in! 


Volume’s up 
Price down— 
ORDER 


TODAY 
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FIRE PROTECTION 


TOWERS 


OF GREAT STRENGTH 
AND DURABILITY 


Permanent and substan- 
tial structures to provide 
shelter and security for 
the observer and his in- 
struments. Capable of 
resisting fire, storm and 
high wind. Steel parts 
hot process galvanized 
after fabricating. Stand- 
ard equipment in many 
States. 


EASY TO ERECT 


‘Towers are assembled by 
building up from foun- 
dations a piece at a 
time. All connections are 
secured with galvanized 
bolts furnished by us. 


EXCELLENT 
PORTABILITY 


Towers are shipped 
knocked down in pieces 
and bundled in conveni- 
ent sizes to transport 
and handle. 

Write for specific infor- 
mation on towers to 
meet your needs. 


AERMOTOR CO. 


+2500. ROOSEVELT ROAD 
CHICAGO 8, ILL. 


...before it TALKS 


.is the way our doctors put 

it—“Our chances of curing 
cancer are so much better 
when we have an opportunity 
to detect it before it talks.” 
That’s why we urge you to 
have periodic health check- 
ups that always include a 
thorough examination of the 
skin, mouth, lungs and rectum 
and, in women, the breasts 
and generative tract. Very 
often doctors can detect can- 
cer in these areas long before 
the patient has noticed any 
symptoms. 
For more life-saving facts 
phone the American Cancer 
Society office nearest you, or 
write to “Cancer’’— in care of 
your local Post Office. 


American Cancer Society 


Cooper, R. W., Olustee Exp. Forest, Olustee, 
Fla. (Junior, 1947). 

Dunaway, G. R., P. UO, Box 124, Molino, Fla. 
(Junior, 1947). 

Eckerson, A., Jr., Woodlands Div., Union Bag 
and Paper Corp., Savannah, Ga. (Junior, 
1947) 

Fulmer, F. E., P. O. Box 176, Claxton, Ga. 
(Junior, 1947). 

Hargreaves, L. A., Jr., Asst. Prof. of Forestry, 
Univ. of Ga., Athens, Ga. (Junior, 1947). 

Hargrove, J. Z., Jr., Land Appraiser, Federal 
Land Bank Columbia, S. C. (Junior, 1947). 

Hinely, E Box 111, Hazlehurst, Ga. 
(Junior, 1947). 

Hudson, S. K., Box 335, Fernandina, Fla. 
(Junior, 1947). 

Janelle, H. W.. Dist. Egr., Talladega Natl. 
Forest, Talladega, Ala. (Junior, 1947). 

Johnson, J. W., Box 570, Savannah, Ga. 


Kinne, S. B., Jr.. Forester. Union Bag and 
Paper Co., Pooler, Ga. (Junior, 1947). 
Lavely, C. E., 18 Harlan Drive, Savannah, 
Ga. (Junior, 1947). 

Manuel, S. F., Otter Creek, Fla. (Junior, 

Martin. FE. D., Parkersburg, Ga. (Junior, 
1947) 

Mathias, H. B., Land Mgr., Rome Kraft, Rome, 
Ga. (Junior, 1947) 

Mayfield, F. D., Dist. Rer.. Shoal Creek Reger 
Dist. Heflin, Ala. (Junior, 1947) 

McComb, W. H Asst. State Forester, Ga 
Forestry Comm., Atlanta, fia (Junior, 


MeCord R D.. Cons. Forester 522 Wood 
Calhoun, Ga. (Junior. 1945) 

MeKnight. A Woodward Tron Co., Wood 
ward, Ala. (Junior, 1947) 

Moore J E.. Box 1200, Tallahassee, Fla 
(Junior 1947) 

Pruitt, A. A.. Forester. Ga. Forest Farms, Ine.. 
Washington, Ga. (Junior, 1947) 

Richardson, J. P.. Forester. Int 
Mobile, Ala. (Junier, 1947) 

Roval DPD. ¢ Sox 352, Selma, Ala. (Junior 
1947) 

Sprniell, S. G 1941 St. W., 
bam, Ala. (Junior, 1947) 

Stallworth, N. J., Naval Stores operator, Box 


Paper Co 


Birming 


“SPECIALISTS” 


IN 


FORESTERS TOOLS 


ALL Typsed of Supplier 


“QUALITY FIRST” 
Regardless of Quantity 


FORESTRY 


SUPPLIERS 


INCORPORATED 


132 Raymond Road—Battlefield Station 
JACKSON, MISSISSIPPI 
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1114, Mobile, Ala. (Junior, 1947). 
Witherington, O., Dist. Forester, Ga. Forestry 
Comm., Americus, Ga. (Junior, 1947). 
Zak, B., Forest Path., U.S.F.S., Athens, Ga. 

(Junior, 1947). 


Southwestern Section 
Junior Grade 
Lyngholm, D. H., Range Mgmt. Asst., Bur. of 
Indian Affairs, Chinle, Ariz.: Colo. A & M., 
B.S.F., 1950. 
Rainwater, R. H., Rancher, G'adiola, New 
Mex.; Colo. A & M B.S.F., 1951. 


Member Grade 

Childress, D. L., Staffman, Coronado Natl 
Forest, Tucson, Ariz. (Junior, 1947). 

Courtney, R. E., Staffman, Cibola Natl. Forest. 
Albuquerque, New Mex. (Junior, 1947). 

Dearborn, L. S., Dist. Rgr., Gila Natl. Forest. 
Kingston, New Mex. (Junior, 1947). 

Diggs, R. L., Staffman, Apache Natl. Forest, 
Springerville, Ariz. (Junior, 34R53). 

Herman, F. R., Forester, Rocky Mt. Exp. Sta. 
Flagstaff, Ariz. (Junior. 1947). 

Lavin, F., Staffman, Rocky Mt. Exp. Sta., 
Tueson, Ariz. (Junior, 1947). 

Lusher, A. A., Forest Supv.. Mesealero Apache 
Indian Reservation, Mescalero, New Mex. 
(Junior, 1947) 

MeDermaid, F. E., Staffman, Coconino Natl. 
Forest, Flagstaff, Ariz. (Junior 1947). 

Prichard, L. A., Dist. Rer.. Santa Fe Natl. 
Forest, Las Vegas, New Mex (Junior, 
1947) 

Stevens, D. C., Staffman, Lincoln Natl. Forest, 
Alamogordo, New Mex. (Junior, 1947). 


Upper Mississippi Valley Section 
Student Grade 


Iowa STATE COLLEGR 
Lutz, C. A 
UNIVERSITY OF MINNESOTA 
Mielke, T. L. Sendix, V. 1D. 
Nepp, J. F. son E 
Rodewald, aiser, J 
Schernick, J. L. Ke rrick A 


Member Grade 
Hall, ©. F., Instructor, Univ. of Minn., School 
of Forestry, St. Paul, Minn.; Oberlin Col 
lege, A.B., (Botany and Chem.), 1943; 
Yale Univ., M.F., 1948. (Junior, 1949). 


Affiliate Grade 
Marshall, W. J., Forester, Div. of Forestry, 
State of Minn., Effie Minn.: Univ. of Minn., 
B.S., (Wood Tech.), 1949 


Washington Section 


Member Grade 


Caporaso, A. P., Photo-Interpretation Proj., 
ULS_F.S., Washington, (Junior, 1947). 

Pechanee, J. F.. Chief, Div. of Range Re 
search, U_S.F.S., Washington, D. C. (Junio> 
1947). 

Presnall, ©. C.. Asst. Chief, Branch of Pre 
dator and Rodent Control, Dept. of Interior, 
Washington, D. C. (Junior, 1945) 

Reichard, E. C., U.S.F.S.. Washington, D. C 
(Junior, 1947 

Wolt, R. E.. Budget Examiner, Div. of Re 
soirces, Washington, D. C. (Junior, 1947). 

Zirki>, J. J. Jr. 3012 Parkway Terrace 
Drive, Washington, D. C. (Junior, 1947) 


Wisconsin-Upper Michigan Section 


Member Grade 


Andevson, A. J.. U.S.F.S., Three Lakes, Wis. 
(Junior, 1945 

Burg,, M. P., 122 S. 2nd St., Tomahawk, Wis 
(Junior, 1947) 
Halbach, J. L., Dist. Forester, Mackinae State 
For ost, Newberry, Mich. (Junior, 1947). 
Haukom, A. S., Sauk City, Wis. (Junior, 
1947) 

Lutz, J. F., 449 Charles St.. Madison, Wis. 
(Junior, 43R50), 

Micha*l. T. F.. Solon Springs, Wis. (Junior, 
1947). 

Moses, C. S.. Forest Products Lab., Madison, 
Wis. (Junior, 1945) 


Nelson, A. E.. Hugo Saner Nursery, Rhine- 
lander, Wis Junior, 1946) 
Salter, R. D.. Equip. Supv.. Cons. Water 


Power and Paper Co., Rhineiander, Wis 
(Junior, 1946). 

Van Arsdell, E. P.. Dept. of Plant Path., 
Univ of Wis., Madison, Wis (Junior, 
1947) 

Von Bargen, J. H., 2306 W. Roosevelt Drive, 
Milwau Wis. (Junior, 1947) 


Ziemann, F. S., 220 East 10th, Kaukauna, 
Vis. (Junior, 1947) 
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Forestry News 


Mid-Century Conference on Resources for the Future Held 
in Washington 


The Mid-Century Conference 
Resources for the Future was held in 
Washington, D. C., December 2-4. The 
three day meeting was for the purpose 
of examining the natural resources 
position of the United States and to 
diseuss the probable developments to 
he anticipated during the next quarter 
century. 

Former Ambassador Lewis W. 
Douglas, chairman of the board, Mnu- 
tual Life Insurance Company of New 
York, and chairman of the conference, 
said at the close of the meeting that 
the conference had identified domains 
of agreement and areas of disagree- 
ment in the approach to natural re- 
source problems, and that the exchange 
of views by a wide assortment of in- 
dividuals of a great variety of skills 
and talents had clarified the reasons 
for disagreement in this field. 

The conference, in which 1,472. in- 
dustrialists, labor officials, business- 
men, social and physical scientists, 
conservationists, officials of local, state 
and federal governments and foreign 
participated, financed 
by a grant from The Ford Founda- 
tion. 


observers was 


It was initiated by Resources for the 
Future, Ine., a non-profit corporation 
devoted to vesearch and education in 
the field of resources development and 
conservation. The conference reached 
no conclusions—there were no resolu- 
tions, and no votes. It was planned as 
a citizens’ conference for free discus- 
sion of issues, and for the eompilation 
of facts and opinions on which public 
and private agencies and groups might 
chart their plans and _ policies. 

Most of the work of the conference 
was done in eight sections, meeting 
concurrently on various aspects of the 
problem. There were 118 
participants in Section T (Competing 
Demands for Use of Land). 254 in 
Section IT (Utilization and Develop- 
ment of Land Resourves), 232 in See- 
tion TIT (Water Resource Problems), 
106 in Section TV (Domestic Problems 
of Non-fuel Minerals), 170 in Section 
V (Energy Resource Problems), 157 
in Section VI (U. S. Concern with 
World Resources), 126 in Section VIT 
(Problems in Resource Research) and 
125 in Section VITT (Patterns of Co- 


resources 


plus 184 who attended 
various meetings, but registered for no 
particular group. 

The opening session was a general 
meeting of the entire conference, for a 
panel discussion of a paper, A Mid- 
Century Look at Resources, prepared 
by The Brookings Institution as a 
basie approach to the general and spe- 
cifie problems. President Eisenhower 
greeted the participants at a luncheon 
on December 2, expressing his pro- 
in conservation, which 


operation), 


found interest 
he defined as use without waste. There 
were panel discussions, also, at two 
general dinner meetings, Dee. 2 and 
3, on control of publie lands and world 
resources. The final session also was 
a general meeting at which summary 
reports were presented on the work 
of the eight sections. 

The conference was the first major 
project of Resources for the Future, 
Ine., and Dr. Reuhen G. Gustavson, 
president and executive director of 
the organization, indicated that its di- 
rectors are now studying a number of 
proposed projects for future action. 

shall be a part of Resources 
for the Future to make the most eare- 
ful kind of studies,” Dr. Gustavson 
told a luncheon meeting, “in order that 
we may make good judgments as to 
where this organization mav place its 
funds in order to obtain the best re- 
turn from the long-range point of 
view. 

The profession of forestry was well 
represented at the conferenee, with 
foresters participating in discussions 
of most of the sections. 


Nash Awards to Two Foresters 


The first annual Nash Conservation 
Awards, ten to professional workers 
and ten to nonprofessional, include 
two foresters. 

Dr. Charles R. Hursh, Asheville, 
N. C., research forester with the Forest 
Service, received a $500 award “for 
his outstanding research in the relation 
of soil and forest vegetation to stream- 
flow and his establishment of a world- 
recognized hydrologic laboratory at 
Dillard, Ga.” (Coweeta). 

Charles A. Rindt, Portland, Ore., 
of the regional office of the Forest 
Service received a similar award “for 
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his important contributions to forestry 
practices, ineluding development of 
techniques for long-term tree seed stor- 
age and cold storage of nursery stock.” 

Each of the award winners in the 
class of professional workers received 
$500, while the awards to the ten non- 
professional conservationists were med- 
als in recognition of their acts of good 
citizenship in fostering better conser- 
vation methods, 

George W. Mason, president and 
chairman of the board of the Nash- 
Kelvinator Corp., Detroit, in explain- 
ing the significance of the awards, 
said: “The automobile industry has a 
stake in conservation because so much 
of the enjoyment of the outdoors de- 
pends upon the automobile. We hope 
this program will impress upon the 
publie the wide seope scientific 
nature of modern conservation.” 


Treasury Defines Management 
Practices For Loans 


Recent amendment of the Federal 
Reserve Act was made to permit na- 
tional banks to make real estate loans 
secured by first liens on forest tracts 
which are “properly managed in all 
respects.” The Treasury Department 
statement clarifying this term is as 
follows: 

“Tt is our interpretation that proper 
forest management in all respects is 
the application of suitable and eco- 
nomically sound forestry principles 
relating to protection, utilization, and 
reproduction of forest tracts, and the 
following are indicative of such man- 
agement: 

“a. Organized against 
forest fires is provided by the state 
forest service or other protective pub- 
lie or private fire protection agencies. 
Such protection shall inelude provision 
for prompt detection and suppression 
of forest fires and, where considered 


protection 


necessary by local foresters, presup- 
pression measures such as construction 
of fire-breaks and fire-roads. 

“b. In cases where hazards from at- 
tack by insects or diseases are un- 
usually high, pretection is provided by 
an effective publie or private organ 
ization, or existing roads and logging 
conditions are such as to make salvage 
of killed timber feasible. 

Any eutting conducted during 
the period of the loan is of such naiure 


7 
3% 
‘ 
at 
ke 
‘ 
; 
wy 
ned, 
bag 


150 


COMPLETE INVENTORY 
CRUISING SCALE 


Hypsometer 
Biltmore Scale 
Rigid When Open 
Flexible 6-foot Steel Tape 
Handy Chrome-plated Case 134” Dia. 
IMMEDIATE DELIVERY 
CARL W. GETZ, President 


KURFEW, INC. 
Lansdale, Pa. 


$3.00 EACH 


The Forester’s 
WORKHORSE 
HALE 
TYPE FZZ 


The Portable Hale FZZ Centrifugal 
Pumping Unit will supply from draft 
60 GPM at 90 Ibs. up to 150 GPM 


at 30 Ibs. 


This compact, sturdy, quick starting 
** Forester’s Workhorse’’ for 
fighting forest, brush, and field fires. 
One state forestry department has 
Over fifty of them in service. The 4 


eusy to start in any kind of weather. 


unit is a 


eyele aireooled engine is 


OTHER HALE UNITS 


‘CFUS 600 U.S. GPM at 120 lbs. 
‘WF 150 U.S. GPM at 100 Ibs. 
‘HPZZ 15 U.S. GPM at 200 lbs. 
HP 60 U.S. GPM at 600 Ibs. 
‘NP 15 U.S. GPM at 40 Ibs. 


*Skid or trailer mounted tPortable in frame. or 


**Selt Priming portable wheels or on skids 


Write for literature on Hale Fire Pumping 
Units. 


Let us knew if you want a demonstration. 


HAL FIRE PUMP CO. 


CONSHOHOCKEN. PA 


Calder's Forest Read 


ENGINEERING TABLES 


Ready figured, for professional and are handle 
engineers. Great time saver. The condensed ex- 
perience of 30 years in the woods. Unbeatable for 
laying out roads. Absolutely weatherproof. Will 
send on approval (in U. 8. only) to feresters and 
engineers for two weeks trial Ask for it 

LESTER E. CALDER and DOUGLAS G. CALDER 
1828 Hilyard St. Eugenes, Oregon 


SILVA COMPASS 


Simpler — More Accurate 
Recommended by foresters for cruis- 
ing. Easier to use, faster, positive. . 
Direct course readings. Write for 
free literature and instructions. 


SILVA, INC., Dept. J, LaPorte, ind. 


RANGER 


as insure reproduction and con- 
tinued growth of timber tracts. Where 
follows the advice of a 


qualified person in timber marking for 


a borrower 


example, this would ordinarily indicate 
acceptable cutting practice. 

“The amount of any such loan may 
not exceed 40 percent of the appraised 
value of the economically marketable 
timber offered as security, which means 
10 percent of the value at the time the 
loan is made and not the value which it 
is estimated the timber will have at the 
time it is to be cut or at the maturity 
date of the The 
may at no time exceed 40 percent of the 


loan. loan balance 
original appraised value of the eco- 
nomically marketable timber then  re- 
means that as timber 
a portion of the pro- 


maining, which 
is cut at least 
ceeds must be used toward payment of 
the loan if the maximum permissible 
loan were made at the outset. 

“Forest tract loans may run for only 
two vears, except that they may run 
for ten years if provision is made for 
amortization at a rate of at least 10 
percent per annum. 

“Forest tract loans shall be included 
with all other real estate loans for the 
purposes of the aggregate limitations 
set forth in the first paragraph of See- 


tion 24 of the Federal Reserve Act 


[ele 


ATIENDING the Harvard Conference on 
row: 
Donald F. 
Purchasing Co.; 
New 


row 


Strout, 
Richard V. 


of Conservation; 
Penobscot 
P. Sloan, 
Co. Bael 
Peter T. 
State College of 
Sidney Weitzman, 
Union Bag and Paper Corp.; 
Cornelius, Weyerhaeuser Timber Co. 


Hampshire 
Robert W. 


Forestry . 


Northeastern Forest 


Forest 
James B. Millar, Kimberly Clark Corp. ; 
International 
Ashton, Champion-International Co. ; 
Extension Service; 
Wilson, Jr., Northeastern 
Lannan, Jr.. West Virginia Pulp and Paper Co.; 
Elmer G. Kelso, North, Hollingsworth & Whitney Co.; 
Experiment 


Arthur L. Bennett, Armstrong Forest Co.; 


JOURNAL OF FORESTRY 


the 
loans which a 


(12 U.S.C. 371), but 
amount of forest tract 
bank may have outstanding may not 
exceed 50 percent of the bank’s capital 
and surplus.” 


aggregate 


Harvard Holds Production 
Conference 


The Harvard Conference on Forest 
Production was held at the Harvard 
Forest, Petersham, Mass., in the two 
weeks between Oct. 18 and 31. Partici- 
pants included, in addition to the staff 
of the forest, a selected group of fif- 
teen men representing the wood-using 
industries, state and federal forest 
services, and the forestry schools. 

A principal aim of the conference 
was to bring together a diversified 
group of practicing foresters in an at- 
mosphere conducive to the study of 
mutual problems in the general fields 
of silviculture and [is- 
cussions and field work were centered 
on the general theme of “Forestry in 
Transition,” based upon the assump- 
tion that American forestry is moving 
gradually from an era of abundance 
into one in which the production of 
the land must be balanced 
against existing and foreseeable needs. 


management. 


wood on 


The transition was visualized in terms 
of adjustments in three areas of the 


(left to right) front 
Massachusetts Dept. 
Edwin L. Giddings, 
Roger 
Hart, St. Regis Paper 
Experiment Station; 
Fedkiw, New York 


Production are 
John Lambert, 
Paper Co.; 


Stanton G. V. 
Forest 
John 
Winfred N. Haynes, 
Rovee O. 


Station; 


"3, 
; 
| 
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field as a whole: in recovery and util- 
ization, in forest management, and in 
programs and_ policies. 

The work of the 
divided into four parts: 
the geographic setting in which the 
conference was held; a study of a 
series of cease histories in silvicultural 
research to illustrate problems and 
methods developed at the Harvard For- 
est; field excursions outside the Har- 
vard Forest for study of the applica- 
tion of research and research findings 


conference was 
a review of 


to various types of forest operating 
units, and of adjustments between util- 
ization and the foreseeable supply of 
materials; and a seminar devoted to 
discussion of the three areas of ad- 
justment mentioned above. This sem- 
inar was attended by a group of. six- 
teen gnests representing the country’s 
leadership in the various fields. 


Boy Scouts Plan 
Year of Conservation 


The Boy Scouts of America will de- 
vote their efforts to conservation dur- 
ing 1954 with a program which they 
will call the 1954 National Conserva- 
tion Good Turn. President Eisenhower 
has endorsed the program, asking all 
Scouts to “take part in the National 


Turn, to 
public recognition of the need for pro- 


Conservation Good arouse 
tection and wise management of our 
soil, water, mineral, forest, grassland, 
and wildlife resources.” 

To aid the Scouts in this project, 
advisory help will be sought from local 
conservation agencies and technicians, 
and the work and study of the scout 
troops will be focused on local proj- 
ects and needs. 

The program will be launched dur- 
ing Wildlife Week, March 21-27, with 
a meeting of boys and adults interest- 
ed in scouting, and the conservation 
turn. The Outdoor Code for 
Americans will be used as part of the 
kick-off activity, and will be promoted 
by Scout units for the balance of the 
year. During March, posters will be 
distributed by Scouts, and from April 
through September boys will carry out 
conservation projects in 
localities. 


good 


their own 
One objective of the Conservation 
Good Turn will be to get every acre 
of Scout owned land (about 1/3 mil- 
lion acres) under sound conservation 
management, and to make Scout camps 
into outstanding examples of 
conservation practices, 


rood 


Climax of the conservation vear will 
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REFORESTATOR 


Mechanical Tree Planter 


Manufactured by 
L. W. MERIAM CO. 
Elsie, Michigan 


TREE WOUND DRESSING 


For destroying and preventing the growth of wood- 
destroying fungi and for the protection of wounds, 
use Bartlett tree 
paint. Easily ap- 
plied with ordinary 
paint-brush. 
per gal. 
Less than 6 
cans $3.50 
6—! Gal. Cans 
(1 carton) @ $2.50 
1—5 Gal. Drum 
@ $2.00 
10—5 Gal. Drum 
@ $1.60 
2—30 Gal. Drum 
@ $1.42 
Gal. Drum 
@ $1.40 


No COD's Please 
WILL NOT FREEZE 
Used by tree experts, state highway 
departments and public utilities. 


BARTLETT MFG. CO. 


Box 15, 3003 E. Grand Blvd., Detroit 2, Mich. 


d 


Box 1364, Yakima 


BUDWORM PROJECT MOVIE AVAILABLE.... 


at no cost... for showing to conventions, meetings, classes, company or professional groups. This highly 
interesting film shows the 1952 aerial spraying campaign against spruce budworm in New Brunswick, 

Emphasis is on scientific preparation and operation, worm development, spray assessment. 
Color and sound; 16 mm.; 35 minutes long. You pay return mailing costs only. 


CALL OR WRITE: 


CENTRAL AIRCRAFT, INC. 
Cable: CENTAIR 


Phone 4149 


Price $3, postpaid 


Price $4, postpaid 


for the 


Price $2, postpaid 


Available Society Publications 
FORESTRY TERMINOLOGY 
New, Revised, Eniarged 1950 Edition 


FIFTY YEARS OF FORESTRY IN THE U. S. A. 
370 pp., 18 plates. Cloth bound 


THIRD CUMULATED INDEX 


JOURNAL OF FORESTRY 
For the 11-year period January 1940 through December 1950. 


SOCIETY OF AMERICAN FORESTERS 
MILLS BUILDING, WASHINGTON 6, D. C. 


Suitable for framing. 


MEMBERSHIP CERTIFICATES 


Suitable for framing 


For Member (Seniors) only. Size 14” x 18”. 


Member's name_ hand-let- 


tered. hand-signed by the President and the Ex- 
ecutive Secretary with Society's gold seal. $1 post- 
paid. Order today. 


SOCIETY OF AMERICAN FORESTERS 
MILLS BUILDING, WASHINGTON 6, D. C. 
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be special demonstrations, held to point 
up local conservation problems, what 
the Scout program has done to help 
solve them, and what can be done 
further. 


Education 


Yale Announces Fellowships, 
Scholarships, and Assistantships 


The School of Forestry of Yale 
University offers instruction leading 
to the Master of Forestry and Doctor 
of Forestry degrees. The degree of 
Doctor of Philosophy is also offered 
in forestry, but administered by the 
Yale Graduate School. Men who have 
had full undergraduate training in 
forestry may qualify for the master’s 
degree in one academic year of ad- 
vanced study; others will require long- 
er periods of residence, ranging up to 
two academic years and one summer 
term for men with no prior forestry 
training. 


Fellowships and Scholarships 

About a dozen fellowship and schol- 
arship awards are made each year. 
Recipients are required to pay tuition 
charges ($450 for each academic year) 
and regular laboratory fees, but no 
assistance in teaching or research or 


other service is demanded of them. 
The following grants are available: 

William Henry Sage, Charles Bough- 
ton Wood, and Charles W. Goodyear 
Fellowships and Scholarships—These 
grants include fellowships of $600 to 
$1,200 each, and scholarships covering 
the cost of tuition. 

Charles S. Chapman Memorial Fel- 
lowships in Industrial Forestry (Weyer- 
haeuser Timber Foundation )—$#850 to 
$1,650— Available to men interested in 
advanced study and research in the 
field of industrial forestry. 

Union Bag and Paper Company 
Fellowship—$2,000—Available only to 
legal residents of states from Texas, 
Arkansas, Kentucky, and Virginia 
southward. The recipient is expected 
to devote part of his program of study 
to independent research. 

Crown Zellerbach Foundation Fel- 
lowship — $1,200 — Available only to 
graduates of institutions in Oregon 
and Washington. - 

Prospective candidates for the Ph.D. 
degree are also eligible to apply for 
certain fellowships offered by the 
Graduate School. 


Assistantships 


A number of assistantships are avail- 
able in both research and instruction, 
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These may involve either half-time 
work (and half-time study for a de- 
gree) at a monthly stipend during the 
academie year, or up to 10 or 12 hours 
of work per week at an hourly rate of 
pay. Students working on assistant- 
ships are required to pay tuition and 
laboratory fees, but tuition charges are 
reduced by almost one-half for men 
studying on a half-time basis. 
Further information and applica- 
tion forms may be obtained from the 
Registrar, Yale School of Forestry, 205 
Prospect Street, New Haven 11, Conn. 
Applications should be filed by March 1. 


Government 


Repairs to Damaged Watersheds 


First aid to denuded watersheds in 
Southern California caused by the dis- 
astrous forest fires of this past sum- 
mer has been accomplished through 
action by the Forest Service and co- 
operating agencies by using contrib- 
uted emergency funds, materials and 
manpower. 

Emergency treatment consisted otf 
sowing mustard and grass seed by air- 
planes and helicopters on more than 
20,000 acres of rugged mountainous 
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terrain. Seeding was done in time so 
the seed would germinate with the first 
fall rains-——and thus produce a vegeta- 
tive blanket to stabilize protect 
the bare soils. 

Areas so treated were: the Sulphur 
Springs burn on the Angeles National 
burn on the San 
Big Dalton burn 
Forest; and the 
the Cleveland 


Arrowhead 
Forest: 
Los Padres 
Bronco Flat) burn 
National Forest. 
The magnitude of these seeding op 


Forest; 
Bernardino 
on the 


erations—-extensive as they are, repre- 
sent only about IS percent of the area 
burned by these four fires. Unseeded 
portions of the burns were classified 
as not critical enough to warrant emer- 


gency seeding. 


Virginia Enlists Tree Planters 


Along with every hunting and_fish- 
Virginia goes a small 
envelope containing seeds of loblolly, 
shortleaf, and white pine. The sports- 
man is requested to plant the seeds 
according to directions on the envelope: 


ing license in 


scrape the leaves from a spot the size 
of a hat, drop the seeds, press them 
into the ground with the foot. Vir- 
ginia Forest Service staff members fill 
the envelopes. 
state nurseries. 


The seeds come from 


H. L. Mitchell to Forest 
Products Laboratory 


Harold L. Mitchell, director of the 
Southern Forest Experiment Station, 
New Orleans, has been appointed chief 
of the Division of Silvieultural Rela- 
tions at the U. S. Forest Produets 
Laboratory, Madison, Wis. 

Mitchell has director of the 
Southern station sinee the spring of 
1950. He previously was director of 
the Central States Forest Experiment 
Station, holding this position for five 
during which time four 
research centers were established, the 
Forest Survey was extended to the 
Central States, and a Forest Utiliza- 
tion Service Unit was set up. 


heen 


years, new 


He is a graduate of the University 
of Minnesota, with a bachelor’s degree 
in forestry, and worked with the Lake 
States Forest Experiment Station for 
a vear before going to Harvard where 
he earned his master’s, specializing in 
soils and tree physiology. He worked 
from 1945 to 1939 at the Black Root 
Forest, Cornwell-on-the-Hudson, N. Y.; 
and subsequently worked at the North- 
eastern Forest Experiment Station, 
and the Lake City (Fla.) branch of 
the Southwestern Forest Experiment 
Station. 


Philip Briegleb to Southern 
Experiment Station 

Philip A. Briegleb, director of the 
Central States Forest and Range Ex- 
periment Station, Columbus, O., has 
been named director of the Southern 
Experiment Station at New Orleans 
Briegleb succeeds Harold A. Mitehell, 
who is transferring to the Forest Prod 
ucts Laboratory, Madison, Wis. 

In 


will 


his new position, Mr. Briegleb 
Forest forest and 
range work in Texas, Okla 
homa, Arkansas, Louisiana, Mississip 
Ile 


research 


head Service 


research 
pi, Alabama, and Tennessee. 
headed forest) management 

work at the Pacitie Northwest 
and Range Experiment Station, con 
ducted the Northeastern 
Station, tanght at the University otf 
California Forestry School, and par 


Forest 


surveys at 


ticipated in a forestry mission to Chile. 

A native of St. Clair, Mo., he studied 
at Drury College, and at the Universi- 
ties of Minnesota and Syracuse. He re- 
ceived his bachelor’s degree in forestry 
from Syracuse University in 1929 and 
his master’s degree in 1930, 


W. G. McGinnies to 
Central States Station 
William G. 
the Rocky Mountain Forest and Range 
Experiment Station, Fort Collins, 
Colo., for the past nine years, has been 
named director of the Central States 
Forest Experiment Station, Colmubus, 
O. He will sueceed Philip A. 
leb, who was transferred to the South- 
ern Station at New Orleans. 
MeGinnies began his career with the 
1921 at the South 
western Forest and Range Experiment 
Station at Tucson, Ariz. Subsequently, 
he worked as forest ecologist in| Mon- 
tana, taught ecology at the University 
of Arizona, was Soil Conservation 
Service district Arizona, 
and forest ecologist at the Southwest 
ern Forest and Range Experiment Sta- 


McGinnies, director of 


Brieg- 


Forest Service in 


manager in 
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2 : tion at Tucson. He is an authority on Forest Research Center, and from Jan. 
Champion Portable Fire Pumps soil-water relationships. During World 1947 to Dec. 1948 was in ae the 
War IL he was director of surveys and Paint Creek Experimental Forest near 
investigations for the Emergency Rub McGregor, Iowa. He has engaged in 
ber Project in California. farm forestry activities in Iowa, and 
A native of Steamboat Springs, has been employed in national forests 
Colo., Dr. MeGinnies received his bach- in’ Michigan, California, Oregon, 
3 ~ i aoa elor’s degree from the University of | Washington, and Wyoming. 

Arizona in 1922, and his Ph.D. from Longwood is a native of Newavgo, 
the University of Chicago in 1932. Mich., and has forestry degrees from 
Michigan State College and Oregon 

F. R. Longwood to State College. 

“a 4 Frankl; S.C.S. Heads 

“ranklin R, Longwood, research for- 
ester with the Lake States Forest Ex- Named by Benson 


‘riment Station, Marquette, Mich. Appointments of Donald A. Wil- 

7 Was transferred Jan. 1 to the Tropical liams as administrator of the Soil Con- 
* Be Good! State of Minn. Forest Experiment Station, Rio Pied- — servation Service, and Gladwin’ E. 


“es Forestry Dept. Has 45 ras, P. R. In his new position, Mr. Young as deputy S.C.S. administrator 
; Champions in Service! Longwood will conduct studies of the have been confirmed by Secretary of 
suitability and local availability of Agriculture Ezra Taft Benson. 


Darley Champion Portable Fire Pumps 
forest products for Puerto Rico, and Since Nov. 2, effective date of the 


were selected over other makes by the 


State of Minnesota for hard service in their more efficient utilization. He was  U.S.D.A. reorganization, Williams has 
. the State Forestry Department. sneceeded by R. M. Godman of the headed S.C.S. as acting administrator. 
van Darley Engineering Brings You More Alaska Forest Research Center, Ju- He had been in charge of the Agrieul- 


Water and Higher Pressures with nean, tural Conservation Program since Feb. 
Champion Lightweight Portables. Since May 1, 1949, Mr. Longwood thak wea 
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Write for 108 page catalog of Fire hardwoods at the Upper Peninsula Ex- Assistant Secretary of Agriculture J. 
~ “eo card aaa of perimental Forest near Dukes, Mich. Earl Coke, in whose office he has been 

ila ; Previously he had assisted in the es- handling flood prevention and water- 
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to the U.S.D.A. in 1934, he spent sev- 
eral vears in land economics research 
at Purdue Agricultural Experiment 
Station, and during most of his experi- 
ence with the department has been in 
the Bureau of Agricultura! Economies. 
He has been department representative 
on the Missouri Basin Inter-Agency 
Committee with headquarters at Lin- 
coln, Neb. 


H. C. Storey New Chief of 
Watershed Research 

The Forest Service has assigned 
Herbert C. Storey, Drexel Hill, Pa., 
as new chief of its Division of Forest 
Influences Research. 

Storey has been chief of the Division 
of Forest Influences at the Northeast- 
ern Forest Experiment Station, Upper 
Darby, Pa. 

Storey, a native of California, is a 
graduate of Stanford University, class 
of 1952, where he majored in geology. 
joined the U.S. 
1933, and for nearly 10 years carried 
on watershed studies at the San Dimas 
Experimental Forest in) California. 
During the war he served in the U.S. 
Marine Corps. 

Mr. Storey joined the Northeastern 
Forest Experiment Station in 1948, 
serving first as leader of its Delaware 
3asin Research Center at Bethlehem, 
Pa., later as ehief of its Division of 
Forest Influences. He sueceeds H. € 
Wilm in the Washington office post. 


Allied 


President Receives Quetico- 
Superior Committee Report 
President Dwight D. Eisenhower has 
received a report from his Committee 
for the Quetico-Superior Area. This 
while an interim 
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one, served to bring the President up 
to date as to progress, and contained 
current recommendations from the 
committee concerning the Quetico-Su- 
perior program, It also provided the 
President with information on the 
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Lhackground, purpose aud necessity for 
the program. 

The report pointed out that over the 
years as each threat to the wilderness 
character of this famous wilderness 
country developed, there had been some 
attrition of wilderness values despite 
the fact that consecutively these threats 
had been met. Furthermore, it pointed 
out that if the superb recreational 
values still remaining are not to be sub 
jected to further threats or attempts 
at exploitation, an early agreement on 
common administrative principles for 
the land use and management of the 
Quetico-Superior must be reached  be- 
tween Canada and the United States. 
Possibility of attaining this has been 
enhanced by efforts of the Canadian 
Quetico-Superior Committee, of which 
Honorable Vincent Massev, now Gov- 
ernor General of Canada, was formerly 
chairman, and the committee of the 
Northwestern Onta rio Associated 
Chambers of Commerce. 

The now famous Quetico-Superior 
wilderness canoe country comprises the 
Rainy Lake and Pigeon River water- 
sheds, some 15,000 square miles of ter 
ritory, containing approximately 15,000 
lakes, with interconnecting waterways 
and portages. Both the Canadian 
Legion and the American Legion have 


-long been on record for the dedteation 


of this area as an International Peace 
Memorial Forest as a living memorial 
to all service men and women of both 
countries. 

The ultimate achievement of the 
goals of the Quetico-Superior program 
and its dedication under a mutual man- 
agement understanding, could serve as 
an example, for world wide attention, 
of international cooperation and friend- 
ship. 


Douglas-Fir Soils 
Committee Meets 


The Forest Soils Committee of the 
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Douglas-tir Region met for its fall 
meeting at Oregon State College Dee. 
ll and 12. George Schroeder. forester 
for Crown Zellerbach Corporation, 
chairman of the committee, presided 
over both sessions. 

Dr. S. P. Gessel, who is secretary of 
the committee, reported that numerous 
requests had been received from both 
U.S. and foreign sources for the Ana- 
lytical Procedures Manual, recently 
published by the committee and also 
for the Proceedings of the Forest Soils 
Symposium held at Seattle last March. 
Drs. Gessel and C. T. Youngberg re- 
ported on the annual Soil Science So- 
ciety of America meetings which they 
had recently attended and participated 
in. 

There were two main subjects for 
consideration. The first was a prog- 
ress report by Warren Starr who is 
chairman of a sub-committee that is 
compiling a list of research needs. The 
list, when completed, will be circulated 
to all forest land management agencies 
in the Douglas-fir region. The need 
for basic research to aid in the solving 
of applied research problems will be 
stressed. There is increasing interest 
by various agencies in furthering for- 
est soils research. The Oregon Board 
of Forestry is currently financing a 
graduate research assistantship at Ore- 
gon State College and the Bureau of 
Land Management has allocated funds 
for a project dealing with the ecologi- 
cal relationships involved in the use 
of mustard as a nurse crop and a soil 
stabilizer in connection with the regen- 
eration of Douglas-fir on burned over 
lands. Ravyonier, Ine., is also making 
possible some forest soils research work 
by a graduate student from the Uni 
versity of Washington who is also a 
member of their forestry staff. It is 
hoped that the research needs outlined 
will point up to forest land managing 
agencies and industries the opportu- 
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nity of solving some of the problems 


facing them through basic forest soils 
research. 

A second item to be considered was 
further forest 
manual and textbook for the Douglas- 
fir region. A preliminary outline was 
discussed and suggestions for improve- 
were offered. Assignments for 
sections of the manual have 
been made. An effort is being made to 
make the manual as informative as 
possible without making it too theoreti- 
eal. It is hoped that it will be a useful 
tool for the practicing forester. 

The next meeting of the committee 
will be held at the College of Forestry, 
University of Washington, sometime 
in March. In conjunction with the reg- 
ular committee meeting an open meet- 
ing, to which foresters as well as any 
other interested invited, 
will be held to summarize and evaluate 
progress forest 
relation to its application to forest 
management. 


Midwestern Shade Tree 
Conference 

The 9th annual meeting of the Mid- 
western Chapter of the National Shade 
will be held Feb. 
Hotel, Chicago, 
encourage the 
trees, and to 
trade better ob- 
arboricultural 
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ment 
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educators, 
ers interested propag: 
The convention is open to all whe 
wish to attend. 

The program is directed toward dis- 
cussion of problems primarily of eon 
to arborists in the 


cern midwest, but 


included also are topics of general in- 
terest to those 
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of forest regulation; and effects of economic conditions on forestry. Typical 
plans for various-sized forests throughout the U. S. 290 pp., 56 ills $6 


Aerial Photographs in Forestry 


STEPHEN H. SPURR, 


HOW foresters can obtain needed, precise information in less time and at 
lower cost, through correct use of aerial photographs. Techniques and prin 
ciples of photo-interpretation; applications to inventory taking, mapping, and 
other management operations. Includes 113 photographs, diagrams, working 


graphs, tables. 340 pp. $6.50 


Forest Inventory 
Also bu STEPHEN H. SPURR 


DETAILED analysis of modern forest mensuration, emphasizing more ac- 
curate ways of correlating aerial photographic and ground surveys with forest 
volume and growth. Covers essentials of all previous research, plus results of the 
author’s investigations. Comprehensive bibliography. 476 pp., 88 ills. $8.50 


University of Minnesota 


THE RONALD PRESS COMPANY « 15 E, 26th St., New York 10 
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MACHINE 


TREE PLANTING? 


Write for Complete Informa- 
tion and Literature Describ- 
ing the FORESTER and the 
CONSERVATOR Tree Plant- 


Write for Complete Information and 
Literature Describing the 


“HANDI-GIRDLER” 


UTILITY 
TOOL & BODY CO. 
MARION, WISCONSIN 


The tougher they are 
the faster they fall with 


CHAIN 


Patented. 


Industry and 
Private 


Southern Pine Association 
Appoints Cothren as Forester 


Virgil W. Cothren, an employe of 


the Southern Pine Assoviation 


1950, has been appointed forester for 
the association to replace W. C. Ham- 


merle who resigned to accept a posi 
tion with the Forest Farmers Associa 
tion Cooperative, Atlanta, Ga. 

Mr. Cothren is a graduate of Louis 
iana State University, with a 
management, and Yale 


with an M.F. 
with the Texas 


in forest 
versity 


served Forest Service 


before becoming associated with S.P.A. 
as a field representative in the Trade 


Promotion 


P. W. Wright Heads F.F.A. 
Membership Work 


Department 


Paul W. Wright, industrial forester 
Line Railroad, 


tor the Atlantic Coast 


Wilmington, N. C., is the new chair 


man of the Membership Committee of 


the Forest Farmers Association of At 
lanta, Ga. Mr. Wright’s appointment 
was announced by 

Whitfield at a recent 
association’s board of directors. 


since 


B.S.F. 
Uni- 
decree. He 


President J. V. 


meeting of the 


JOURNAL OF FORESTRY 


He succeeds R. Vance Miles, Jr., 
forestry manager, Gulf States Paper 
Corporation, Tuscaloosa, Ala., who has 
been membership chairman since 1952. 

In appointing Mr. Wright, Presi- 
dent Whitfield noted the advances 
made under Mr. Miles’ chairmanship 
and stated that even greater emphasis 
is planned on the participation of 
more small landowners during the eom- 
ing year. 

A.F.P.I. Awards to 4-H Club 
Forestry Winners 

Skill at growing timber crops won 
college scholarships for four 4-H Club 
from Arkansas, Connecticut, 
Ohio, and Wisconsin. 


boys 

Each boy received a $300) scholar- 
ship at the recent 4-IT Club congress 
American Forest 
national 


in’ Chicago from 
Products Industries, 
donor of the forestry awards. James 
MeClellan, chief forester for 
A.F.P.L, the scholarships. 

Winners were Delmar Tyree, 18, 
Prescott, Ark.; John E. Habbard, 17, 
East Woodstock, Anthony 
Gwirtz, 20, Shelby, Ohio, and Lynn 
Lowman, 16, Augusta, Wis. 

More than 40,000 Club mem- 
bers carried out farm woodlot forestry 
projects during 1953 as a result of the 


Ine., 


presented 


Conn. ; 


Strongly 


STOP THAT FIRE 


RANGER PAL JR. FIRE PLOW 


Name “OREGON 
On the Cutters. 


For fast, steady performance, on any saw in any timber, genuine 
hard-chromed OREGON Chipper Chain has no match, Users every- 
where have proved it tops them all as the multi-purpose felling and 
bucking chain. Your dealer has it for your saw. 


Copyright 1953 by Oregon Sew Choin Corp. 


OREGON 
Saw Chain Corp. 


SAW CHAIN SPECIALISTS 
8816S. E. 17th Ave., Portiand 2, Ore 


The Rancer Pal Junior fire plow is a hand or hydraulic lift middile- buster 
with coulter and discs. Drawbar connection built of 1” cast steel T beam 
Has 16” coulter roller bearing assembly with grease seal. mounted shead 
of 14” tempered steel middle-vuster, capable of cutting large underground 
roots. One 16” harrow dise bear‘ng assembly is mounted on each side and 
slightly behind the middle-buster wing which turns the sod over and out. 
Depth of plowed line may be adjusted by either the presence or absence of 
two spool weights attached on rear of plow. Leaves a 5 foot earth line and 
can be drawn by any piece of light equipment, Ford type tractor, jeep or 
Built compact and sturdy for ease in handling and reduced 
maintenance costs. Tested and proven by Louisiana Forestry Cotmmission. 
Made by makers of Ranger Pal Fire Plow. Not designed to supersede the 
Ranger Pal but adapted for lighter equipment. Mass production price at 
$355.00 each, f.0.b. shop. Workmanship guaranteed. 


power wagon 


Ranger Pal Fire Plow production price at $495.00 each f.0.b. shep. 
Write for further details on both plows. 


TWIN CITY WELDING & MACHINE SHOP 


301 Jonesboro Highway 


WEST MONROE LOUISIANA 
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Fepruary 1954 


competition, Youngsters from 41 states Shortly before leaving the Texas 


participated. The scholarship winners Forest Service in 1948 he recommend- 0 
were selected from a group of six see- ed plans for reorganizing the depart- T P R E D 
tional champions who earned trips to © ment. Hle was formerly executive di- TREE PLANTERS 
the congress as A.F.P.I. guests. rector of the American Forestry Asso- 

ciation in Washington. Two models—Heavy-duty, rugged 
H. B. McKean Joins Potlatch Harrison states that the Chamber for rough conditions 
wishes to make the study as fair and STANDARD 


Herbert B. McKean, associate diree- 
tor of research for the Timber Engi- impartial “ possible and that they Will plant your trees in heavy, stony 
D.C have asked Frost to get all the facts soils; sod on steep hillsides. Heeling 
he can from private and public sources wheels adjustable to line up with 


neering Company, Washington, 
s to — the duties of director of tree row in sidehill planting. Over 100 
research for Potlatch Forests, Ine. ‘ : : in use by Christmas tree growers who 
McKean will be located in Lewiston, "0" to the special committee. demand quality planting on rough 
Cooperation has been requested of land. 


and to present his own recommenda- 


Idaho, and is to undertake his new ‘ ; 
duties on March 1. He is associate the Secretary of Agriculture, U.S, Heavy-duty machine only $325 
Forest Service, the Texas Forest Serv- f.o.b. Frederick, Md. For Ford, 


ice, and the timber industries. Ferguson, Case, International Su- 
per C, etc. 


Frost Makes Ownership Plans call for completion of the M-4 
Study For C. of C. study by April 1. Quality planting on recently cut-over 


A study of federal government A. F. Muschler Joins 

For the Coastal Plain and Lake States. 
ownership of forest land in Kast Texas Hines Lumber Co. Powerfully built with 28” coulter pro- 
has been announced by Hubert M. Arthur Muschler, formerly on tecting trencher—won't clog. Timken 


Harrison, general manager of the the staff of the Yale School of For mounted and sealed. Articulated « 
struction facilitates planting on short 


East Texas Chamber of Commerce. estry, has joined the engineering divi curves. Fits same tractors with hy- 
The chamber has obtained the serv- sion of the Edward) Hines) Lumber draulic lift 

ices of S. L. Frost of Falls Church, Company. Scalpers available at $40 extra. 

Va., to make the study. Muschler is a graduate of Michigan $425 f.o.b. Chattanooga, Tenn. 
Frost formerly spent 15 vears in State College and holds a master’s de Both models have puncture-proof 

tires on heeling wheels. For specifi- 

cations and illustrations write 


editor of the JOURNAL. 


Texas with federal and state forest gree in forestry from Yale University. 
services. In 1933 and 1934 he assisted He is completing requirements for the 
in the appraisal of much of the tim- Ph.D. from the University of Michigan. ROOTSPRED 


berland now national forests in While at Yale, he supervised labo 
w Maryland 
East Texas. ratory phases of the tropical woods Libertytown y 


NO STOOP, NO SQUAT, NO SWEAT 


WHEN YOU USE THE BREAKING NEW GROUND 


Hottco Ry Girrorp PINCHOT 


CLEARING QUARTETTE | . Now Available At Reduced Price 


Boral $1.50 per copy 
2 H. P. POWER UNIT AND FOUR 00 
SPECIALIZED CUTTING HEADS! Copies of the original edition, formerly sell- 
Most efficient team sold, HOFFCO’s ing at $5 per copy. Over 500 pages, plus 
2 HP Power Unit—4 worksaving at- 7 index, well illustrated. 
tachments. Size up the job, attach 


the right cutting head, move 6 times 
faster, stand upright every sec- NOW $1.50 PER COPY 
ond. 1000’s now in use. See it ‘ ‘ 
demonstrated today! Breaking New Ground is a personal account 
WRITE FOR COMPLETE INFORMATION by Gifford Pinchot of his work in laying the 
foundations of forestry and conservation of 
Y ele natural resources during the critical period 
= of the 1890's and the first decade of the pres- 
TRIMETTE HEAD $59.75 ent century. Based on diaries, official cor- 
ae Circular blade trims respondence, and other records—full of ad- 

SAWETTE HEAD $64.50 3 evenly—no raking! venture and lively stories and portraits of 
Chain saw fells growth d the men whom Pinchot knew. 


up to 8” in diameter. 
You stand upright! 


A contribution of enduring importance 
to the history of forestry and the general 
conservation movement. 


Order your copy today. 


aa "—-BRUSHETTE HEAD . . $59.75 SOCIETY OF AMERICAN FORESTERS 


ears weeds, brush, any tangle stu! rambles—rips 3” 
—even works under water! di Mills Building Washington 6, D. C. 


HOFFCO, imc. iichmono, inoiana 
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Forestry Employment 


8S.A.F. 
60 word 


members are privileged to insert one 
sdvertisement in this column without 
Forest industries desiring to employ 
esters may insert advertisements at the rate 
of $4 per column inch. Copy must be received 
by the end of this month for an advertisement 
to appeur in the issue after next 

Obviously, the Society cannot assume re 
sponsibility beyond making it possible for pros- 
pective employee and employer to enter into 
negotiations 


POSITION AVAILABLE 


Osmose Wood Preserving Co. of 980 Elli 
eott St Buffa'o 9, New York has openings 
for permanent work with excellent” re 
muneration in pole inspection and brush 
control Travel is necessary 


write Utilities Division for 
information, 


Please 


Positions Wanted 


married, 1 child. B.S F 
versity of Maine 1951 Postgraduate 
Penn State Have not had 
forestry employment except jobs 
le ‘ ” 


Uni- 
work 
opportunity of 
while in col 
du t tive duty with s Army 
general 
Prefer 


Forester 27 


employment which will provide 
forestry porience and background 
United 


Stites 
not limiting myself to these 


workin r Western 
but am cdetinitely 

localities 

Bex A. Journal of 
Washincton 6. D 


Forestry, Mill. Muilding, 


Mining and 
position 
orest ugemer ork or re 


a 
lated ld Prefe near ithe tutes Six 


vis experience st prod 
uet inspection work ied, two 
ehildien Ilard working 

Box S. Journal of 
Washington 6, D. 


year 


Forestry, Mills (Suilding, 


t Virg 

State Ranger 
War EL, ce 

ed tield oxpe 


nia Univ. 50 
School 
ires job 

rience 

est itace n ation 
ried childrer 

Bex TT. Journal of 
Washington 6, D.C. 


nd wood prisery 


Forestry, Mills Building, 


pulp company 
irs enee ou sup 
er Will furnish refe 
upon roquest 
Box t Journal of Mill. 
Washington 6. D 


Forestry. Building. 


logging and 

forestry with 

employment 

latin 

orestry 

ood 

ears 

rience in the tropic i ri 
terview upon request 

Bex V. Journal of 

BWavrhington 6. ©, 


Forestry, Mills Building, 


Porester 
Forestry single 
pulpwood = procurement 
road location 1 vear 

timber sale 


New York State College 

27 experience 
cruising 

with federal ageney in 

viministration of timbe 

sales, reforestation and fire Desire 

position In procurement or timber management 

work, preferably in the east or south 

Box W. Journal of Forestry, Mills Building, 

Vashington 6, D. C, 


years 


lavouts 
protection 


research program sponsored 


bv the 
Navy Department. 
Caterpillar Tractor Company 
Anniversary 

Caterpillar Tractor Co., Peoria, Il. 
will commemorate during 1954 the 50th 
first 
tical track-tvpe tractor. The successtul 


anniversary of the world’s prac- 


testing of the first) practical crawler 
was made on Noy. 24, 1904 in 
Stockton, Calif., by the Holt Manutae- 
turing Company, one of Caterpillar’s 
Holt 
Company which originated the trade- 
mark, “Caterpillar” at about the same 
time it made its first This 
Holt unit was the forefather to ap 
proximately 340,000) track-type  trae- 
tors of all makes which are now work- 
many fields, exclusive of the 
military, in the United States alone. 

Plans 
vrai 
W. K. 


tion 


parent companies. It was the 


crawler. 


ing in 
for this commemorative pro 


vear have been announced by 
Cox, Caterpillar sales promo- 


“We 


1954 is an important milepost because 


manager. Tle said, believe 
the crawler has plaved such an impor 
tant 
nation in both peace and war. 
this half century it) has 
mental the 


role in the development of ou 
During 
heen instru 
progress made im con 
mining, oil, 
tields 


have had a great effect on all of us in 


struction, logging, 


agri 


culture, and many other which 


ene way or another.” 


Electric Bar Groove 
Grinder Available 


(brevon Bar (iroove Grinder, a new 


electrically driven tool to be used by 
filing shops and chain saw dealers in 
reconditioning saw 


regrooving and 


bars, has heen hy Oregon 
17th Portland 2, 
chain and bar specialty firm 

The new tool from any 
110-115 volt AC outlet) and 
will widen and deepen bar grooves on 
anv make of har to fit and 
120) gauge Only tour 
feet of bench space are required to 
accommodate the 
steel 
which 


Chain 


Avenue, saw 
operates 


eurrent 


chain, square 
grinder, which = is 
mounting A 


casing 


housed in a 


surface plate may be hand ad 


justed up or down precisely te center 
the grinding wheel in the bar groove. 
with 


slotting 


Grinding is accomplished 


inch resinoid bond abrasive 
wheels specially manufactured for use 
on the machine, and 
different thicknesses. 


tor is a heavy duty capacitator type 


available six 
The electric mo- 


and is equipped with a thermal over 
load protector. Total shipping weight 
of the new grinder is 116 pounds. Cost 


is $110 f.o.b. factory. 
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WHEN YOU BUY 
SAP STAIN 


CHEMICALS 


Use high-concentration Permatox 
10-S for economical and efficient con- 
trol of both sap stain and mold. 

10-S 350¢ technical sodium 
pentachlorophenate and 65¢¢ borax, both highly 


Permatox contains 
effective chemicals for control of mold and sap 
stain. Authorities say that Permatox 10-S_repre- 
sents the most efficient of the sodium pentachloro- 
phenate-borax mixtures for general commercial use. 

Permatox 10-S prevents both sap stain and mold 
in hardwoods and softwoods. Properly used, it 
gives dependable results under all weather con- 
ditions. Only 10 Ibs. are normally needed for 100 
gallons of dipping solution. Mixed with Chapman 
Ambrocide, it protects lumber against ambrosia 


beetles and other insects. 


2. 


What type and percentage of active 
ingredients does the chemical contain? 


What do authorities say about its ef- 
fectiveness? 


Does it prevent both sap stain and 
mold? 


How many pounds of the chemical 
must be used to get effective control? 


Can you depend on it during severe 
weather conditions? 


® 


PERMATOX 10-S 


Prevents both sap stain and mold, in freshly 
cut hardwoods and softwoods 
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For 8 years now, a Cat* D13000 Engine has been the 
sole source of power in the Terry Lumber Company's 
sawmill, Ellington, N. Y. It runs a 56-in. circle saw, 
16-ft. 4-block carriage, log turner, log haul, 36-in. 
3-saw edger, double end trimmer, 36-in. slash saw and 
16 ft. of double sorting chain. Production averages 
1000 bd. ft. of northeastern hardwoods an hour—7 hours 
a day, 20 days a month, all year round. 


In cold weather, the D13000 furnishes heat for the 
mill, too. Warm air, trapped in a hood attached to the 
front end of the engine, is led through a 12-in. pipe to 
the plant’s working area. Speaking for the company, 
E. H. Terry has this to say: “Our fuel costs for our 
D13000 run us about $3.75 a day at the most—and that's 
cheap operation. This, plus our low repair bill, makes 
the engine the only one for us.” 


How are your power costs running? Compare—and 
youll find that Caterpillar Diesels can do a money- 
saving job for you. You have a choice of engines and 
electric sets, available in 12 sizes up to 500 HP and 


ONLY $3.75 A DAY FOR FUEL 
POWERS AND HEATS THIS MILL! 


315 KW, that exactly meet your needs. They're honestly 
rated—the power they promise is the power they deliver. 
They respond readily to load requirements for smooth 
saw cuts, use No, 2 furnace oil without fouling, start 


quickly in below-zero temperatures, and are easy to 
operate and maintain. What’s more, they're ruggedly 
built to deliver year after year of profitable operation. 

Your nearby Caterpillar Dealer can be counted on 
for prompt service and reliable information. Ask him 


to show you how Caterpillar power can pay off for you! 


Caterpillar Tractor Co., Peoria, Hlinois, U.S. A. 


CATERPILLAR’ 


Cat and Caterpillar are registered trademarts — 


pe CLAIMS 


